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ABSTRACT 


In January, 1971, the following experiment was 
conducted among first year nursing students at the Royal 
Alexandra Hospital School of Nursing in Edmonton, Alberta. 

A program on the anatomy of the ear had been 
developed for the experiment. The program consisted of 
labelled slides with verbal accompaniment. Students 
thought out responses for questions in the program and 
then had responses confirmed in a subsequent program 
frame. Each program frame consisted of a slide with verbal 
accompaniment. 

This program was designed for the purpose of 
statistically analyzing four different modes of instruction 
relating to pacing and verbal presentation variables. The 
four experimental@groupsPeAyeby CC, landeD,Jtwithulgs ro, 19, 
and 17 students respectively, received instruction in the 
following manner, slides being a constant. The first two 
groups were media- or group-paced. They differed in that 
Group A received verbal instructions through a tape 


recording. Group B received identical verbal instructions 
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through a printed booklet. 

The last two groups were self-paced and differed 
in the same manner as that just described. The groups 
were thus termed, respectively, audio-verbal, media-paced; 
printed-verbal, media-paced; audioverbal, self-paced; and 
printed-verbal, self-paced. 

Students were given the same test instrument as 
pre-test, post-test, and retention test, but did not 
receive knowledge of test results until after the 
experiment. The pre-test showed no significant difference 
among the groups. Analysis of variance on post-test and 
retention test scores also showed no Significant difference 
in achievement. Results of a fifth group which received 
instruction in the usual manner uSing a lecture and text- 
book reading approach were also examined as a matter of 
local interest. 

Media-paced groups were allowed 38 minutes to 
complete the learning program. Self-paced groups averaged 
longer. The printed-verbal, self-paced group took 53.12 
minutes. The audio-verbal, self-paced group took 60.12 
minutes. Because there was no variance in the average time 
of the media-paced groups, analysis of variance to discover 


whether these differences were Statistically significant 
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was not possible. 
Several conclusions were suggested by the results 


qty would seem that with mature 


of this experiment. 
learners similar to a nursing class using programs similar 
to the one in this experiment, that media-pacing can 

result in some time Savings over a self-pacing presentation 
mode. Also it would seem that a printed-verbal, self- 
pacing presentation mode offers some savings in average 
time spent by learners over an audio-verbal, self-pacing 
presentation with no loss in achievement, other factors 
being equal. A further conclusion suggested by the 
experiment is that none of the four approaches provide 


any Significant learning advantages over any of the other 


presentation modes. 
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Chapter I 


INTRODUCTION 


This study involved the preparation of an illus-— 
trated programmed unit on the anatomy of the ear, based 
on carefully developed behavioral objectives. Various 
treatment modes were devised using this program and pre- 
sented to groups randomly selected from a first year 
class of nursing students. An analysis was made of 
the effects on learning of each treatment mode. 
Measurements were also included of the average time 
necessary for experimental groups to complete each of 
the presentation modes. 

The program as developed, involved use of slides 
aS a constant in presenting visual information. The 
variables investigated were a verbal presentation variable 
and a pacing variable. Verbal instructions were presented 
audibly to half the treatment groups and in printed form 
to the other half. Half the groups had their pacing 
pre-determined; the other half proceeded in a self-paced 
manner. 


Random sampling was used to select students 
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for different treatment modes from first year nursing 
Students at the Royal Alexandra Hospital in Edmonton, 
Alberta. Four main experimental groups were used. As 
mentioned all treatment groups had slides in common and 
varied in the following manner: Group A was presented 
learning materials in a media-paced, audio-verbal mode; 
Group B media-paced, printed verbal; Group C self-paced, 
audio-verbal, and Group D a self-paced, printed-verbal 
mode. A fifth group was compared as well. This group was 
instructed normally. Since it is difficult to delineate 
what occurred in the normal group, as opposed to the 
specified characteristics of the programmed events, any 
statistical comparison between the normal group and the 
programmed group is questionable. A comparison does, 
however, serve to help validate the programmed material, 
for all instruction was carried out with the same basic 
goals. Had the programmed groups been substantially 
poorer than the normal group then the programmed materials 
would have been questionable. 

The same testing instrument was used for the pre-test, 
post-test, and retention test. The pre-test was administered 
to serve as a base for analysis of covariance. It was also 
used to check that random selection had provided for groups 


having similar prior knowledge of the learning materials. 
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A questionnaire was administered with the retention 
test. Attitudes and opinions of students as revealed 
on this questionnaire relating to varying instructional 


modes could be valuable to some educational planners. 


THE PROBLEM 


As instructors face a variety of students in 
a variety of instructional settings, it seems apparent 
that many instructors will wish to develop individual 
multi-media programs to meet local problems. In 
considering the development of programs these instructors 
will ask questions concerning pacing and modes of pre- 
senting verbal information. If these instructors have 
considered such popular approaches as the audio-tutorial 
method publicized by Postlethwaite (1970), they will 
probably be influenced to use individual pacing and audible 
presentation of verbal information. 

Opposition, however, does exist for both of 
these approaches as major techniques for presenting 
programs, unless, of course, definite procedural advan- 
tages were to exist for them. Severin (1967) says of 
individual pacing that it may Sometimes be a means of 
producing habits in learners detrimental to learning 


achievement. Hartman (1961) feels that for mature learners 
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printed-verbal instructions are preferrable to audible- 


verbal instructions. 


This leads to the specific problems as they 


exist for this study. These problems might be briefly 


formulated as follows: 


Mh 


Does presenting a learning program using taped- 
verbal instructions present advantages for 

average learning achievement over a program 

using printed-verbal instructions? Also does 
either presentation offer time advantages for 
learners? 

In presenting a program to learners does individual 
pacing produce greater average levels of achieve- 
ment than media pacing where students in a group 
are given the same amount of time? Are average 
time advantages apparent for either mode of 
presentation, media-paced or individually-paced? 
Are there any Significant interaction effects 

on average learning achievement of groups involved 
with the above mentioned pacing and verbal 
presentation variables? Further,. are there any 
interaction effects on time required for completion 


of the programs? 
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THE PURPOSE 


In an experimental sense the purpose of the study 
was to collect data related to the problems as delineated 
earlier. 

The first purpose, experimentally, was to discover 
whether groups using self-pacing achieved significantly 
different learning scores from those uSing media-pacing. 
Also, the experiment was designed to see whether one or 
the other of these approaches required more time. 

A second purpose was to discover whether any 
Significant differences in learning achievement occurred 
due to an audible-verbal presentation as compared with 
a printed-verbal presentation. 

Average time for each treatment was also recorded. 
In analyZing data collected relating to the above variables, 
it was determined that data should be first analyzed in 
Sete of “among groups" hypotheses. Such hypotheses 
would compare average scores of all groups: audio-verbal, 
media-paced; printed-verbal, media-paced; audio-verbal, 
self-paced; and printed-verbal, self-paced. 

If no significant differences occurred with 
among group hypotheses on statistical analysis of variance 


it would be unnecessary to carry such statical analysis 
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further. 

As well as hypotheses relating to variables already 
discussed, hypotheses are stated relating these presen- 
tations to a "normal group". This latter group received 
instruction through a textbook reading and lecture method. 
Data comparing this normal group with the groups receiving 
programmed eeeraretcn were included primarily as a matter 
of local interest as well as for the purpose of determining 
whether or not the programmed presentations were as 
effective in instruction as the method normally used in 
the Royal Alexandra Hospital School of Nursing. 

For convenience of reference the four experimental 
Groups will be=referred to’ as groups A, B, C and D. 

The normal group will be referred to as group E. The 
letters A, B, C and D will refer to the following groups 
respectively: audio-verbal, media-paced; printed-verbal, 
media-paced; audio-verbal, self-paced, and printed-verbal, 
self-paced. 

Following are the statistical hypotheses formulated 
in order to carry out the experimental purposes of this 


study. 
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Hypothesis I 

There is no Significant difference among the four 
experimental groups (A, B, C and D) on 

a. pre-test performance 

b. post-test performance 

ec. retention test performance 
Hypothesis II 

There is no Significant difference among the 
four experimental groups in the time taken to complete 
the program. 

Hypotheses III and IV are similar to I and II 
WLthe the addition of the normal group. 
Hypothesis III 

There is no Significant difference among the five 
Groupse (4,08,mC,) Deander)aion 

a. pre-test performance 

b. post-test performance 

c. retention test performance 
Hypothesis IV 

There is no significant difference among the five 
groups in the time taken to complete the program. 

Should significant differences have occurred in 
analysis of the above among group hypotheses, then further 


between group hypotheses would have been necessary in order 
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to pinpoint the differences more precisely. 

One would particularly wish to compare self-paced 
groups (C and D) with media-paced groups (A and B) and 
the printed-verbal groups (B and D) with the audio-verbal 
groups (A and C). Such a comparison is important Since 
pacing and verbal presentation are the independent variables 
in the experiment. 

Hypotheses which would follow a finding of sig- 
nificant difference on among groups hypotheses are as 
follows. 

Hypothesis V 

Mhere iS no Significant difference between 

a. groups A and C and groups B and D 

b. groups A and B and groups C and D 

on 
i. pre-test performance 
ii. post-test performance 
iii. retention test performance 
Hypothesis VI 

There iS no Significant difference due to 
interaction effects for the above stated groups on 

a. pre-test perfromance 

b. post-test performance 


c. retention test performance 
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Hypothesis VII 

There will be no Significant difference in time 
taken for 

a. groups A and C compared with groups B and D 

b. groups A and B compared with groups C and D 

¢c. any combination of the above groups due to 

interaction effects. 

When the normal treatment group is included in 
the analysis a further set of between group hypotheses 
becomes necessary. 

Hypothesis VIII 

There is no Significant difference between any 
of the five groups on 

a. pre-test performance 

b. post-test performance 

c. retention test performance 
Hypothesis IX 

There is no Significant difference between any 
of the five experimental groups in time taken to complete 


the learning materials. 
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NEED FOR THE STUDY 


Several reasons exist for examining the problems 
mentioned above and formulated in the hypotheses. 

Many of these reasons are discussed more fully in the 
review of the literature. Brief discussion follows. 

Heidgerken (1948) called for many more carefully 
designed and statistically analyzed studies in the area 
of audiovisual education in the field of nursing. 

Since her study in 1948 the reference books show that 
few such studies have taken place. 

Mary Seedor (1963) after experimenting with 
a programmed learning package on the subject of asepsis 
in a nurse's training program wrote: 

Programmed instruction is here; it can teach. 
Instructors, must, therefore, try to understand 
it, swork®withes.t, and@evaluate sit. 

Seedor (1963:120) 

Geis and Anderson (1963) suggest a further reason 
for experimenting with programmed information in the 
area of medical educatim. They write: 

The problem of correlating nursing theory and 
practice becomes acute in some areas. A year 
or more may go by, for example, between the time 


the student learns a particular technique in class 
and practices it on a patient. . . . Programs in 
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these difficult areas can be kept constantly available 


and thus provide a new flexibility in nursing education. 


Geis and Anderson (1963:592) 

If programs are to be developed and made accessible 
then information should be available on the best and most 
efficient sorts of programs to utilize. 

As Seedor (1963) has suggested, learning programs 
are here. They are also effective in producing learning, 
as Schramm indicates when he writes: 

Do students learn from programmed instruction? 

The research leaves us in no doubt of this. 

They do, indeed learn. They learn from linear 
programs, from branching programs built on the 
Skinnerian model, from scrambled books of the 
Crowder type, from Pressey review tests with 
immediate knowledge of results, from programs 

on machines, or programs in texts. Many kinds 

of students learn - college, high school, secondary, 
skilled labor, clerical employees, military, 

deaf, retarded, imprisoned, every kind of student 
that programs have been tried on. Schramm 
(1964:3-4) 

In considering an audiovisual experiment 
utilizing programmed instruction one faces a great number 
of instruments and a great number of techniques for 
using these instruments in presenting a learning program. 


Since opposing claims often arise favoring one or another 


of the many presentation techniques it seemed valuable to 
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examine some of these techniques to determine whether or 
not learners do achieve differently as a result of different 
presentations of programs containing the same information. 
It also seemed valuable to determine whether or not time 
Savings might result from certain presentation techniques 
as opposed to others. 
Two areas of investigation immediately presented 
themselves. One area was suggested by Carr (1960) when 
he wrote: 
Two important ways of presenting a program exist. 
The first way might be called "learner-paced" 
in that the device waits upon the learner to res- 
pond before it reacts...The second way of presenting 
the program might be called "machine-paced" in 
that a given probiem is presented for a period of 
time and then the machine reacts whether or not 
the learner has responded to the problem...One 
research problem which might well receive immediate 
attention is the relative efficiency of group- 
paced versus learner-paced devices. Carr (1960:561) 
This problem has not been solved in the decade 
or more Since Carr wrote. The audiotutorial approach as 
Supported by Postlethwaite, Novak and Murray (1969) and 
practiced in nursing, Deegan, Deiter, and Voelker (1968) 
has as one of itS components self-pacing by the student. 
However, Gropper, (1965) is a reSearcher who feels that 
individual pacing may be inefficient in use of time and 


may even lead to producing bad learning habits in 


students. 
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These factors led to the conclusion that more 
research should be done with programs which examine the 
effects on learning of individual pacing versus machine 
or media pacing. 

Another facet of the audio-—tutorial approach is 
its use of taped, verbal lecture material. Postlethwaite, 
Novak, and Murray (1969), Deegan, Deiter, and Voelker 
(1968), and Watson (1968) support the use of such audio 
instructions in a programmed presentation. On the other 
hand Hartman (1961b) feels that printed, verbal instructions 
have benefits over audible, verbal ones. 

Such disagreement again leads to a need for study 
and analysis of the use of audible, verbal instructions 
aS opposed to printed, verbal instructions. 

Literature on program design indicates that 
pictures and illustrations provide benefits for learning 
over a straight verbal text Pipe (1966), and Lumsdaine 
(1965), Thus plans were laid for an illustrated program. 

‘i It was also decided to produce the program 
locally. One reason for this was that commercial sources, 
present and future, will probably be unable to provide pro- 
grams of sufficient topic variety to meet requirements of 
individual instructors. Producing these materials locally 


was meant in part to reveal that adequate tailor-made 
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programs can be produced with a minimum of technical 
materials, It was also meant to emphasize the potential 
for producing such materials. 

These materials were also designed to be part of 
a specific curriculum, namely the matomy curriculum in 
nursing education. This last characteristic was meant 
to answer, in part, criticism such as that levelled by 
Travers, who writes about problems with audiovisual 
research stating that "Visual and auditory aids to learning 
have not generally been introduced as a part of a 
systematic learning program." Travers (1964:144) 

Conway (1967) has also criticized a number of 
experiments in audiovisual instruction in that 

experimental settings do not even attempt to 
provide a simple model of the typical media or 
learning situation. It seems undeniable that 
extrapolation beyond the results of any given study 
to. actual conditions is therefore unwarranted. 
Conway (1967:375) 

This experiment does attempt to provide a simple 
model of the typical media or learning situation and draws 
its conclusions from students learning in such a setting. 
Thus it does fill a need. Other experimenters who have 
also followed a similar practice are Chance (1961), 


Perlberg and Resh (1967) and LaFollette (1969). 


Another possible need for this study lies in the 
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fact that, though programmed I@rning has acknowledged 

value, there is still limited use of this means of instruc- 

tion in most areas of educational activity. Studies 

in individual settings may help to involve local 

instructors in use of this medium and still be constructed 

in a manner which will add to general educational 

Knowledge. Particularly aif a program of study or even 

part of a program can be left with instructors for future 

use after an experiment is there the possibility of affecting 

educational practice by enabling instructors to continue 

use of such materials. This idea is confirmed by Popham 

who writes concerning curriculum reform in the United States: 
An examination of the curriculum reform 

movement in this country during the 1960's 

reveals that without exception those curriculum 

projects which had the most Significant effects 

upon educational practice produced curriculum 
face? Petro cOun OLemten tm tie -sCneine). 

Popham (1969 :319) 

In the present study particular attention was 
given to providing materials that the institution might 
use after the experiment was over. It was felt that such 
a move might encourage instructors to move from the theory 


of the experimental procedures to actual incorporation 


of these procedures into normal instruction. 
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CONSTRAINTS 

There were several constraints or limiting factors 
affecting this experiment. Generally these constraints 
related to the limited population studied, the limited 
time the experiment ran, and the limited subject matter 
studied. More specific constraints, however, can be 
itemized. The first specific constraint relates to the 
sex of the subjects. One might regard a class of nurses 
as a fairly representative group of academic post- 
secondary learners, yet the fact that this class was 
wholly female may present some learning differences when 
compared with a mixed male and female population or a 
totally male population, 

A further limiting factor lay in the brevity of 
the program which left a limited amount of material to 
draw questions from for testing purposes, The test 
was thus fairly brief. A longer program, however, 
would have added problems not manageable under conditions 
which existed. 

The fact that the test was brief and that the 
program was intended to produce high levels of performance 
made it impossible to use normal reliability measures. 


Discussion of this point’ occurs in Chapter III. 
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A further limitation existed due to the fact 
that only one unit of study, one on the anatomy of the 
ear, was used in this experiment. Had several different 
units of study been available using similar preparation, 
presentation and testing techniques, rather than just the 
unit on the ear, wider generalizability of the experimental 
results might have tae achieved. This, however, had to 
be left for other experimenters due to time and cost 
Factors. 

For the four main experimental groups, one must 
be aware that this was a novel learning environment. 
This may have influenced results when comparisons were 
made with the normal group. Further, the individually- 
paced groups had limited experience with the equipment. 
This may have had some detrimental effects on learning, 
although a questionnaire given after the experiment did 
not record any comments by students on the detrimental 
effects of inexperience. 

The limited number of programs meant that not 
all learners could receive their treatments at one time. 
Some participated before 3:00 p.m. in the afternoon and 
others between 3:30 and 5:00 p.m. Also some participated 


on a Monday and others on a Tuesday. Attempts were made 
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to balance individually-paced groups so that as many as 
possible participated on the same day as the media-paced 
groups, but some effects on learning may still have 
existed. It is hoped that such effects were minimal. 

The above seem to be the major constraints in 
this experiment. Though they do limit the degree of 
generalizability of the results, none of these limiting 
factors should invalidate the experiment. Only further 
similar experiments will be able to reveal with more 
clarity the effects of the above constraints on 


experimental results. 


ORGANIZATION OF THE STUDY 


Reporting of the experiment is organized in 
five chapters. The first of these chapters, the Intro- 
duction has just been completed. The second chapter is a 
review of literature related to the problems considered in 
this experiment. The third chapter is titled "Method" and 
discusses physical facilities, stimulus materials, and 
experimental procedures adopted for this experiment. The 
fourth chapter presents the results of the data with a 
discussion of this analysis. The last chapter 


is a summary of experimental procedures and statistical 
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results. It also presents conclusions and recommendations 


related to the important variables of this experiment. 
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DEFINITIONS 


Due to the variety of modes, methods, and 
apparatus of modern instructional activity confusion 
often arises in terminology. The terms listed below 
will be used in this study according to the following 


derinitions, 


Audiovisual media 

Erickson (1968:30) suggests that a widely 
accepted meaning of this term “refers to materials of 
instruction with the exception of printed ones," and is 
"generally assumed to include both materials and equip- 
ment." 

The investigator does realize, however, that a 
widespread move is in progress to adopt a systematic 
approach to education in which all techniques, tools and 
personnel are regarded as part of a whole and where each 
part is fitted into an ongoing process in the best manner 
possible; and that such a move may well lessen the 
importance of the term audiovisual media. This will 
become particularly true as profusely illustrated texts 
become more common and as print becomes more common on 


moving films, filmstrips, and slides. 
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Behavioral Objectives 

This term refers to a statement or statements 
formulated by an instructor for students in which the 
instructor states what the student should be doing at 
the completion of a learning period in order to demon- 
strate that he has reached an acceptable level of 
learning achievement. Such a statement also refers to 
the conditions under which the student will be demon- 


strating this achievement. Mager (1962:43) 


Instruments 

For the purpose of this study "instrument" will 
refer to an electronic device with which messages are 
delivered. It is specifically understood to be "a 
technological term used whenever audiovisual technology 
is emphasized. It is also a synonym for hardware." 


Erickson (1968:31) 


Media-pacing 

Media-pacing will refer to an experimental 
condition in this research in which time for study will 
be controlled by a source external to the learner. The 


term will be used interchangeably with fixed-pacing. 
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Programmed Instruction 
In considering programmed instruction one faces 
several possible definitions. Lysaught and Williams (1963) 
suggest the following guidelines for programs. 
1. Assumptions must be clearly stated in writing 
2. Objectives should be explicitly stated 
3. There should be a logical sequence of small steps 
4. There must be active responding by learners 
5. Immediate feedback of information must be available 
to the student responding 
6. There should be individual rate of learner progress 
7. There should be constant evaluation of the learner 
Such a definition of programmed instruction with 
its several rigid specifications is quite different from 
the more general one given by Lumsdaine (1961). 
Generically the notion of programmed instruction 
is perhaps nearly synonymous with that of 
instructional media. This in general implies the 
presentation of instructional material to the student 
in pre-planned, pre-sequenced order. In programmed 
instruction the sequence is determined or regulated 
either by the inherent structure of the media, 
by well defined procedures and constraints in the 
way they are used, or by the characteristics of 
mechanical arrangements which are used to present 
a program of material... Lumsdaine (1961:2) 


The program devised for this experiment followed 


the format suggested by Lysaught and Williams (1963) 
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in steps one through five. Pacing was investigated in the 
experiment, and thus being a variable was not constantly 
individualized. The last point, constant evaluation, 

is more related to prolonged learning through 

programmed instruction and so was not applicable. 

The program developed for this studydid vary in 
step size from many programs. This was done in order 
to reduce the number of slides which would have been 
necessary with shorter steps and also to provide for 
a greater sense of continuity. 

In speaking of frames in the context above, the 
author is uSing Skinner's view (1958:970). Skinner 
suggested that a frame is a limited amount of information 
available to a student at one point in time. 

Self-pacing 

Self-—pacing will refer in this study to a 
condition in which students proceed through a given body 
of stimulus materials at a rate of speed each considers 
Optimal Lor his) cor Nex own, learning. 

Stimulus materials 

Stimulus materials will refer in this study to 
an "Organized class of events which impinge on an 
organism's sensory equipment and which experimenters can 
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Review (1963:74) This"class of events" should be 
reproducable and designed to produce "a change in the stable 
relationship between (1) a stimulus that the individual 
perceives and (2) a response that the organism makes 

either covertly or overtly." Audiovisual Communication 


Review (1963:56) 
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Chapter 2 


RELATED LITERATURE 


COVERT VERSUS OVERT RESPONDING 


This study involves a program of instruction 
developed for a particular unit in anatomy for first 
year nursing. In present day instruction one need make 
no excuses for uSing a program as opposed to instruction 
mediated by a live instructor. Schramm's statement, 
(1964:3-4) mentioned in the introduction, iS an indi- 
cation of the number of groups which have learned through 
programmed instruction. It is apparent that students do 
learn through programmed instruction, yet there still 
remains a great deal to learn about the components which 
make up a good program. There is also much to learn 
about how manipulating these components affects student 
behavior. 

Some of the components which have long been 
regarded as basic parts of programs are short steps, or 
one bit of information to be learned at one time, 


responding to questions by students, and correct anSwers 
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supplied by the program as a reenforcement to the 
student. 

In most programs after a student has progressed 
through a short step, that is, studied a program frame, 
he is then asked to respond correctly to a question on 
that bit of information. Some individuals feel that 
the student must make an overt response to the question 
Cummings and Goldstein (1964). This overt response may 
be speaking a word aloud, writing out a word, underlining 
the correct choice in a multiple choice list, drawing 
a picture, or, in™short, ~-making™a°response™ observable to 
an onlooker. 

| In this study, however, a decision was made to 
use covert responding. It was felt that overt responding 
would lead to complications in time factors. Also it 
was felt that writing out answers could have influenced 
learning and so complicated the other results in the 
experiment. The following literature seems to show that 
neither covert nor overt responding possess an inherent 
advantage over the other with the possible exception that 


covert responding requires less time. 


Carr (1960) reports an unpublished research project 


carried out by Evans, Glaser and Homme who: 
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...compared the effectiveness of the 
construction method of responding with 
no. overtrrespondingvat: all". Inethis 
experiment two groups of Ss learned a 
program entitled ‘fundamentals of music'. 
One group made one or more written 
responses to each problem, while the 
other group made no overt responses. 
Interestingly enough, the group which 
made no overt responses spent less time 
in learning and showed slightly higher 
retention test scores than did the group 
which responded to each problem. 

Carn (1960-561) 

On the other hand Cummings and Goldstein (1964) 
found better results for the overt responding method. 
The program they devised was a self-paced program 
CONS Sting, G1 lWmtrames on the topic Of the origin, 
varieties, and diagnosis of myocardial damage. The 
testing behavior required of students involved recog- 
nition and drawing of electrocardiogram tracings. There 
was an immediate post-test and a ten day delayed 
retention test. The overt responding group wrote out 
all their answers. The covert responding group thought 
out all their answers in the learning phase with no 
visible record of responses. In Cummings and Goldstein's 
experiment the overt responding group did significantly 


better on post-test and retention test, particularly on 


the drawings of electrocardiogram tracings. However, 
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this group also averaged 45.5 minutes longer in 
completing the program during the learning phase. 
Considering that drawing may be a psycho-motor skill 
learned through practice, and that the extra time spent 
by the overt responding group may have been spent 
practicing this skill, the results of the above 
experiment are probably not generalizable to a situation 
where testing iS carried out using a multiple choice or 
short answer type of test. Furthermore, the additional 
time Spent by the overt responding group may mean that 
the results were due to this additional time and not to 
the mode of responding, or to an interaction of extra 
time and practice in drawing skills. 

A further explanation for the discrepancy in 
results between the above experiments can be given as 
well. Skinner (1958:975) has pointed out that a 
response should be public, because when no overt, public 
response is made, covert responding often ceases. When 
one considers that the above group consisted of paid 
volunteers to whom learning about heart ailments had 
little or no relation to present or future educational 
plans it becomes apparent that covertresponding may well 


have ceased. However, had the program been one which 
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fitted aS an intrinsic part of a learner's curriculun, 
the results may well have been different. 

Cummings and Goldstein (1964) in summarizing 
both their own results and those of some other 
researchers write that: 

Uniformly and without exception these 

numerous studies have found that it takes more time 
to go through a program when students are required 
towrite their answers than when they are not. 
Cummings and Goldstein (1964:239) 

For the purposes of this study the fact that overt 
responding requires more time than covert responding 
served aS a strong reason for chooSing the covert 
responding approach. Also it appeared from the literature 
that no proven benefits arise from overt responding. 


For the purposes of the design of this experiment it 


thus seemed best to use a covert responding approach. 


THE HUMAN RECEIVER: SINGLE OR MULTI-CHANNEL 


In designing a program of study one is faced 
with an even more fundamental problem than that of 
method of responding. This relates to the learner as a 
receiver of information. The human receiver gains infor- 
mation through his senses. Most learning programs are 


designed to use the channels of sight and hearing and 
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are coded either pictorially or verbally. Whether or 
not the human organism can receive information coming 
through two channels at once is a question a programmer 
must ask, particularly if he would use both pictorial 
and audible-verbal information. 

Of course, before a person decides to argue the 
question of whether a human receiver is single or multi- 
channel he must decide whether there is a reason for 
using more than one channel. In most instances pictures 
by themselves are probably not an adequate source of 
learning information. Many programs, however, do use 
print only and seem to be quite satisfactory. Never- 
theless, Peter Pipe (1966) in a book called Practical 


Programming writes: 


A diagram is often useful for presenting basic 
anftormation,, Or tor providing the stimulus to 
which the student must respond. This may 

SOUNd ODVIOUS EDULE ches tactiis stnat Ear, foo 
many programmers strive to verbalize what 

could much better be done with pictures. In 
your first program, you may be wise to stay with 
words as far as possible, but let me encourage 
you to experiment thereafter with programs 

that contain pictures. Peter Pipe (1966:75) 


Gropper (1963) suggests further that: 


Visuals may be used to serve two basic control 
functions in promoting the acquisition, retention 
and transfer of responses. First they may 
be used to cue and reinforce responses 
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so that the responses may be acquired 
and retained. Second they may be used 
as examples in order to foster general- 
izations of responses to new situations 
or in other words to establishing under- 
standing. (1.9163, 25/5.) 

Pictures are thus presented as a further 
possible addition to words in devising a program. 
Pictures are seen by the eye. If the verbal aspect of 
a program were to be presented audibly then the conflict 
arises as to whether a human is capable of receiving 
information on one channel only, eye or ear, or on more 
than one, e.g. through both eye and ear at the same 
time. 

If one does present a program of learning 
materials utilizing two or more channels of the human 
receiver one may be regarded as attempting "multiple 
channel" communication. Hartman attempts to define 
ways in which information can be transmitted through 
multiple channels for learning purposes as follows: 

In multiple channel experimentation the 

relation of the information in each channel 
to the information in other channels should 
be specified...(a) two channels may present 
redundant information such as the same word 
written and spoken (b) Two channels may 
present related information such as a 
pictorial presentation of an object and 


verbal, description.of sthe object ...s 
Hartman (1961b:242) 
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Por present purposes it is the question of "related" 
information that is most important. 

Benefits of pictures in a program of learning have 
been supported as previously mentioned. However, when one 
wishes to show pictures accompanied by verbal commentary, 
especially oral-verbal commentary, one faces a problem. 

This problem is emphasized by Travers who writes: 

So far there does not seem to be a Single 

contemporary Scientist who takes the position 
that the human can receive more information if 
exposed to two or more sources simultaneously 
than if ‘exposed’ to one, nor if the information 
is transmitted through two sense modalities 
rather than one. Travers (1964b:373) 

There is, however, a theory which seems directly at 
odds with the above statement. This is called "cue 
summation." Severin (1967:233) says that "The cue summation 
principle of learning predicts that learning is increased 
as the number of available cues or stimuli is increased." 

Hartman (1961:25-42) performed some research which 
seems to support the above idea, for he found that redundant 
information simultaneously presented by the audio and print 
channels is more effective in producing learning than 
is the same information in either channel alone. (1961:25-42) 


Conway, (1967) Supporting Travers' view, also presents a 


rationale which explains how Traver! results and those of 
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Severin both. fit in with the view that the human acts as a 
Single channel receiver of information. 


The perceptual system acts as a single 
channel with limited capacity. Under rapid 
rates of input presentation information from 
only one source or modality gains access to 
it at a given moment. Thus in the case of 
Simultaneous presentation of redundant infor- 
mation through two modalities at rapid rates 
only part of the information can be processed, 
and no gain could be expected for the two 
modality presentation over a single modality 
presentation. 

However, at Slower presentation rates the 
individual can switch attention from one 
modality to another and have access to a 
greater number of cues. This may allow for 
learning gains for the two modality presen- 
tation over a single modality presentation. 
Conway (1967:385) 


Since this latter view tends to explain both Travers 
conceptual position and Hartman's experimental evidence, it 
is this latter view which provides a conceptual basis for 
the development of materials for this study. 


DESIGN OF PICTURES IN LEARNING PROGRAMS 


Any decision to use pictures in a program leads to 
questions concerning the amount of illustration and the kind 
of illustration which should be used. lLumsdaine advocates 
profuse illustration when he writes that: 

The prevailing tendency among film makers, and 


probably others who prepare instructional materials 
is probably to make too little use of repeated 
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Trelustrations tather than too much. In 

cases where doubt exists, the decision to 
illustrate more fully or use more repetition 
than is thought necessary would very likely 
increase the training value of many instructional 
programs. lLumsdaine (1965:267) 

The present program has been designed following 
Lumsdaine's advice. Such a move leads to learning steps 
which are short and provide for many review opportunities. 

The pictures used are diagrammatic, for as 
Knowlton suggests: 

A detailed realistic picture may say too much. 

This is the reason why barren, highly schematized 
pictures are often used. By schematizing one hopes 
Loeclominatesnousy, nonce itical attributes. 
Knowlton (1966:177) 

Knowlton's idea is supported by experimental 
evidence such as that provided by Dwyer (1969:151) using 
a program on the heart utilizing both actual photographs 
and line drawings. Benefits in learning terminology 
related to the heart were shown for the diagrammatic 
approach. 

Thus far review of the literature has related 
to the design of a program which is profusely illustrated 
and to a rationale for use of multi-channel presentations. 


The following discussion is related to the experimental 


variables examined in this study. 
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PACING TECHNIQUES 


Programming which facilitates individual pacing of 
a learner through a program of instruction has been highly 
publicized in recent years, and even in the past it was 
looked forward to as possessing a tremendous advantage. 

As early as 1912 Thorndike wrote: 
If by a miracle of mechanical ingenuity a 
book could be so arranged that only to him who 
had done what was directed on page one would page two 
become visible, and so on, much that now requires 
personal instruction could be managed by print. 
Thorndike (1912:10) 

The age of electronics has permitted Thorndike's 
vision to become partially true and modern prophets and 
modern researchers feel there is great promise in programs 
which allow students to learn at their own rate of speed. 
But questions have recently been raised concerning the 
value of such a mode of instruction. At this juncture 
readers should be reminded that only self-pacing is being 
discussed and not those aspects of educational planning 
which provide individual material for learner use. 

Gropper, Kress and Gerard (1965) propose that pre- 
Senting programs in a fixed-paced manner may have advantages 


over an individualized-pacing mode. They do not specify whether 


their statement applies to all classes of learners or only 
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to specific classes. They write: 


To most programmers it may seem paradoxical, 
and perhaps even unsound to suggest that 
instruction may be more effectively individualized 
if it is fixed-paced rather than self-paced. 
While it is true that individuals do indeed have 
different pacing requirements it does not follow 
that the pace that individuals adopt necessarily 
meets their individual needs. A consistently 
fast self-adopted pace which leads to high error 
rate is clearly not compatible with the goal of 
instructional efficiency. These pacing failures 
are Not, hnyporiericar, schey do occur 2° Wir tearning 
effectiveness on the one hand or learning 
efficiency is to be improved, lessons delivered 
at a specially fixed pace may clearly be the 
remedial individualization needed by those who 
exhibit non-adaptive self-pacing patterns. 
Gropper, Kress and Gerard (1965:165) 


Frye (1963:34) also found in his research that 
group pacing procedures led to improvements in efficiency. 
His experiment used hemogeneous and heterogeneous grouping 
aS a variable. Basically his experiment showed that a 
relatively homogeneous group can participate in a group- 
paced program with savings of average time spent per 
individual, and with no loss in learning. 

This does tend to raise a question concerning 
classes in university or in nurses training where the 
students have a certain level of homogeneity due to achieve- 
ment on standard examinations as a prerequisite to entry. 


Such a group may be homogeneous enough that group-pacing 
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would provide equal learning to self-paced groups as 
shown on an immediate post-test and a delayed retention 
test with an additional advantage of substantial Savings 
in time spent. 

This is a pertinent question, for at the moment 
a great deal of money and effort has gone and is going 
nto plans for individualizing TAStruction on a broad 
Scale. Postlethwaite (1969) describes a program known 
as the "audio-tutorial approach to learning." Here 
high emphasis is placed on the value to the individual 
of progressing at his own pace. 

This technique is becoming increasingly popular. 
The Washington Hospital School of Nursing (Deegan, 
Deiter, and Voelker, 1968) has established an audio- 
tutorial division of instruction. In fact, reports at 
audiovisual and educational conventions and reports 
in educational magazines give evidence to its growing 
acceptance. 

A good deal of this popularity may be due to 
a "bandwagon" appeal". This Study seeks to provide additional 
empirical evidence on the question of individual pacing 
versus group or media-pacing. 


As Gropper, Kress and Gerard (1965:168) indicate 






















wh iS ia > 
pokinetst boyeteh: 6 ‘ Sioa SIRE 


epnives foldstatle 3 aad oe 

peer 

}hamom sdt t5 203 \deisesiy: jnoaldree | 5 ak bet sy 
paLop et bas oop ‘ae Sotto ‘ons ‘yaa to wba 

bsoid 6 co no ctouat eas pds taubivitbit 46% ‘anise etat 

‘ ic: rms spore 6 vadiz5esb (emert ae ae oteoe 

Syst -ontsusesl of dapsotags. ieixogus-orinie* edt ‘‘~ 

[subivibot sit .o3 syipy sift ne bavelg ai, 2issdqme dipkd 

2260 Awe aint a cotetsigong 20 : 

ta locrog ‘Vipadeparcont pasmoaed ak auplorises esd? : 7 a . 

.dep9ed) pl Lee to iborea Las ites qotightitea oat 7 

cibys nb ded ‘eiidedee oak (geet (193k g0V bas vtegted: on 

+6 ar089%, ‘963 nk .oobycanitane 20 noise ivib ear 7 

sttodex bab knolisneviads isheisspuie, bas deonhyeinosie? 7 

privoup sti o3 esashive swig: rensenann seen 

coh sn tide ni, 20 Sa San caer. 

| Seer cae a 


ee aa pie 


‘ 


- - 


na 






38 


there exists the distinct possibility that students 
rapidly develop a stylistic performance, a consistent 
work rate and error pattern on programs that is neither 
efficient nor conducive to the best learning results. 
Thus in the long run a fixed-paced program ‘may be more 
efficient and produce more learning, or at least as much 
learning on the average, as an individualized pacing mode, 
time factors being equal. The above mentioned individuals 
write: 
It is unsound to assume that instruction is 
individualized simply because each student is 
allowed to adopt hiS own pace. It is equally 
unsound to assume that instruction is not 
individualized simply because presentation tempos 
are externally determined with no student 
allowed to adopt his own pace. The most trust- 
worthy evidence that instruction has indeed 
been individualized cames from dependent measures 
describing group performance reflecting widespread 


learning effectiveness and efficiency. Gropper, 
Kress and Gerard (1965:166) 


EFFECTIVENESS OF AUDIO-VERBAL INSTRUCTION 
VERSUS PRINTED-VERBAL INSTRUCTION 
Thus far the literature supports, or shows little 
evidence to oppose, the type of programmed learning using 
short steps, covert responding, and repeated diagrams in 


conjunction with»verbal/ instructions to help convey desired 
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information to learners. The literature has, however, 
revealed problems in the area of self-pacing as opposed to 
group or media-pacing. A further problem relates to whether 
one should use printed, verbal instructions or audible, 
verbal instructions. 
For example Knowlton says that presenting a verbal 
message in audible form or printing a verbal message has 
not altered the coding or Sign type, which means that the 
same cues will be presented to learners, and hence no 
Significant differences can accrue to learners by presenting 
verbal information in one mode or the other. Knowlton (1960) 
However, much of the time and efforts of 
Postlethwaite and others who are working in the audio- 
tutorial instruction area are devoted to taping a sequence 
Srescudy -accivieleswine cies VvOrcevor ene Sen1or instructor 
for the student “to direct and supplement his study effort." 
Postlethwaite (1969:7) 
Another reason for an audible presentation, may be 
that expressed by Harden in the Scottish Medical Journal. 
The spoken word has advantages over a text read 
in a book. The spoken word can capture the 
lecturer's personality and by suitable intonation 


can more easily transmit to the student the correct 
emphasis. Harden (1968:207) 
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Anderson (1966:503) concludes: 

...ethe involvement of the aural channel requires 
from the receiver a heightened level of attention. 
The receiver knows from past experience that he must 
quickly integrate the information given because the 
aural message lacks referrability. 

In spite of such support for the audible mode, 
experiments in this field do not provide consistent results. 
In an experiment performed by Van Mondfrans and Travers 
(1964) in learning of a word list it was found that ona 
written recall test there was no difference between a visual 
Group) ran -audvoegroupyeorpacgroup! that had®bothgantatidio 
and a visual preséntation. Hartman, (196l1b) however, after 
an extensive review of research, suggests that the print 
channel becomes more effective in relation to the audio as 
the difficulty of the material increases. This is, of 
course, true only for literate subjects. Where subject 
matter is very Simple or young children are learning, he 
suggests that audio seems best. 

Much of the research in the area of audio-verbal 
presentations versus printed-verbal presentations has 
involved learning printed word lists in a laboratory setting. 
That results can be extrapolated from such experiments to 


normal learning environments where conceptual development 


and not simple rote learning is involved is highly doubtful. 
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Hardin has stated that the audible presentation in 
capturing the accented and emphasized points as well as 
the speaker's character may engage the learner's attention 
and so provide for greater learning. On the other hand, 
the average reader may be able to read faster than the 
average speaker talks. This would enable a person reading 
instructions to finish in less time than one listening to 
a tape. 

In this study the same number of words occur in 
both printed and audio-taped versions. Learning gains, 
retention scores and time factors are measured. The results 
should prove helpful to those desiring to establish 
priorities for the written-verbal versus the audio-verbal 
presentation. Should learning differences and time 
differences be negligible between the above variables then 
the question becomes one of logistics, or practical 


application, in the local situation. 
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Chapter III 


METHOD 


This chapter discusses methods and procedures 
which were used in organizing and preparing for this 
experiment. An explanation is given of the programmed 
materials and procedures used in preparing the program. 
Discussion of the test instrument occurs and questions 
of validity and reliability are considered as they relate 
to this instrument. Further discussion involves details 
of random assignment to groups and details regarding 
actual operation of the experiment. A description is also 


given of physical facilities and statistical procedures. 


STIMULUS MATERIALS 


A number of good multi-media materials are 
available in anatomy and specifically on the anatomy 
of the ear. However, to provide sufficient programs 
for this investigation utilizing such materials would 
have been prohibitive in cost. Further, behavioral 


objectives would then have had to be formulated to match 
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the available materials rather than developing desired 
behavioral objectives and then preparing materials to 

match the objectives. Thus it seemed necessary to 

privately produce stimulus materials for this investigation. 

Since knowledge of terminology and function were 
prime considerations, diagrams, not realistic photographs, 
were used. (Dwyer, 1968) To develop these diagrams 
Several factors were nt mMicnttal, GIFixrst * filall etheminves- 
tigator discussed content with the senior anatomy 
instructor. He examined detailed notes used by the 
instructor as well as previous tests which had been 
given. The investigator also viewed films and read 
several books relating to the anatomy of the ear. He 
drew as well on basic information he had gained in a 
Bachelor of Science program in Zoology. 

With this essential background, design of the 
actual program began. The learning materials were meant 
First of all to produce’ an understanding? of) thessystem 
that makes up the hearing apparatus, and secondly to 
provide factual knowledge and a working vocabulary. 

Behavioral objectives were then designed that 
would lead students step by step to an understanding of 


the system of elements and interaction of these elements 
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which work together to produce the mechanism of hearing. 
After these objectives had been analyzed by the anatomy 
instructor, by a professor in the audiovisual department 
at the University of Alberta, as well as by a communi- 
cations class in the University, they were used to devise 
Study frames for the program, 

In preparing visuals for each study frame great 
care was taken to repeat diagrams or parts of diagrams 
several times. A total of sixty-seven slides were used in 
the program. Six further slides were produced for testing 
purposes. In producing the slides the procedures stated 
below were followed in order to assure quality diagrams and 
to assure that each slide contained information essential 
COn ag Particular! programaframe; 

Copies of pictures on the anatomy of the ear 
were made from anatomy books using a 35 mm Single lens 
reflex camera with black and white film. The negatives 
were developed and mounted in slide frames for use in 
a slide projector. The image was projected into a mirror 
Set at an angle and reflected up through a translucent 
glass table top. Technical pens with India ink were used to 
trace the pertinent parts of the projected image on tracing 


paper. The slide projector was moved various distances 
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from the mirror to provide an appropriately sized image. 

After the series of diagrams was completed on 
the tracing paper inside a frame no larger than five 
inches high and seven inches wide labels were typed 
on uSing a primary typewriter with carbon ribbon. The 
diagrams were then Eransterred to acetate using a 
thermofax process. 

Color was added to these large transparencies 
uSing a diazo process. The outer ear was color-coded 
cyan, the middle ear blue, and the inner ear red. 

After the series of diagrams was completed on 
large sheets of acetate, with colour coding provided by 
overlays of coloured diazo film the diagrams were placed 
Diecteti Ont stab] Caiieasderk room. 2A 35 mm sangle, lens 


reflex camera with ASA 64 Ektachrome film was used to 


copy the diagrams. Accuracy of colour was not important; 


thus the difference between the colour temperature of 
the light produced by the light table and white dive hie 
was not important. 

The tape recording used in the investigation 
was produced in conjunction with the senior anatomy 
instructor using her voice. Pauses were Placed where 


it seemed advisable, and end of frame signals applied. 
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Verbal-printed instructions were provided in 
booklets. These booklets were made using an I.B.M. 
electric typewriteruwitnecarbon ribbon! using ten pitch 
Courier type. Copies were made using a spirit duplicating 
process. After each booklet was assembled it was examined 
COF,enSiresleqibi laity. 

A further Mere ton was added to this» study by 
preparing a questionnaire, in consultation with the senior 
instructor, which related to students' preferred learning 
modes. Students answered questions on the questionnaire 
at the same time they wrote their retention test. This 
questionnaire is included in Appendix C. Recorded with 


each item in the questionnaire is a record of student responses. 
TEST INSTRUMENT 


After completion of the program frames a test 
instrument was devised. A copy is included in Appendix D, 
A total of thirty-seven items were included ONechiSecesec, 
Nineteen of these asked the students to write out the 
names of parts of the ear pointed to by lines on a diagram. 
Five questions asked the student to write out a short 
answer, There were eight multiple choice items with four 


choices in each item. Students were instructed that 
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one or more items could be correct. Thirteen possible 
correct choices were included. 

The program on which test items were based was 
first of all designed to meet behavioral objectives. 
The test was constructed in view of the behaviors asked 
for in these objectives. As a result the test is 
relatively straightforward. As many questions as possible 
were devised without one question's providing clues for 


answering another. 


Validity 

The program had been checked by anatomy instructors 
to see that material matched the curriculum and the 
program was based on specific behavioral objectives which 
were also the base for the test instrument. The production 
of a test in this manner should assure that one is checking 
for responses desired by the examiner, the essential 
ingredient of validity. 

For example a specified behavioral objective 
might be: "The student, given a diagram of the ear with 
lines pointing to parts to be named shall be able to 
write out the names of the parts pointed to." The 


test is just a check that such a specified behavior 
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has been acquired by the learner. 
Gagné says of such tests that they are: 


..-direct measures of the desired criterion performance 


described in the behavioral objectives. Only an 
exercise in precise thinking is required to determine 


that the testsare indeed valid. No "correlation 
coefficients" are needed in justifying the tests 
in terms of the objectives, because we have set 
out to measure the desired performance as stated 
in the objectives as directly as possible. 
Gagné (1970:55) 
Reliability 
A test of this type does, however, present 
problems relating to its reliability according 
to generally accepted criteria. According to Thorndike 
and Hagen when we discuss the reliability of a test 
We are now asking not what it measures, but how 
accurately it measures whatever it doeS measure. 
What is the precision of our resulting score? 
How accurately will it be reproduced if we measure 
the individual again? Thorndike and Hagen (1969:177) 
Such questions as these apply where students are 
tested at the send of a course of study, or at the end 
of a long unit. For example student nurses may write a 
test at the end of their first year which deals wth all 
aspects of their study in anatomy. Naturally every 
possible question cannot be asked, but the test which 


is given should be an accurate measure of a learner's 


knowledge of the course. Also results should be 
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reproducible. Such tests are usually designed to 
distribute students over a normal curve, and measures 
of reliability are largely based on the test's ability to 
place students in a percentile ranking. 
Normally such a test is formed by sampling a 
large population of possible questions. One then expects 
learners to achieve in a manner which will have student 
achievement ranging over a normal curve and a set of 
statistical procedures are available to estimate reliability. 
Fox example; stoycheck fornoreliability) tonevcan 
choose questions at random from a large pool of questions 
and administer them to students. Later one can choose 
another group of questions from the same pool and administer 
these to the same students. Analysis of SER en we results 
can indicate the reliability of the original testing process. 
If one has a long test, rather than re-administering 
a Similar test at a later date, one can discover achievement 
on even numbered questions, and compare this to achievement 
on odd numbered questions, using, for example, the Spearman- 
Brown Prophecy formula Thorndike and Hagen 


(1969 :183-185). 
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However, reliability coefficients are difficult 
to derive when tests are relatively short and designed 
for criteria levels of performance. Thorndike and Hagen 
(1969:189) suggest that the longer the test the higher 
is the probable reliability. They write further that: 
five tests cevery casy for a group, so that yall 
of them can do most of the items very easily, it 
may be expected to be ineffective in discriminating 
among the members of the group. When everyone can 
do the easy items, it is as if we had shortened 
the test to just the few harder items that some 
can do and some cannot. Thorndike and Hagen (1969:191) 
This is precisely what happens in a criterion 
test based on behavioral objectives. One prepares learning 
activities designed to produce specific behaviors, and 
then tests for nose specitic behaviors.” Such a 
procedure should reduce error of measurement, and any 
error which does exist would be difficult to assess. 
Thus it would seem, that when testing for a short program 
based on behavioral objectives where all possible test 


items are uSed, that it is difficult to assess the 


reliability of the test using conventional measures. 


EXPERIMENTAL PROCEDURES 


Alberta's largest school of nursing is the 


Royal Alexandra Hospital School of Nursing in Edmonton 
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where first year classes average between 100 and 120. 
For this experiment the population was the first year 
class of 118 students. From these students a random 
asSignment was made to one of four experimental groups 
for a total of twenty per group. Since the program of 
study was an integral part of ongoing instruction the 
remainder of the students attended class under their 
regular instructor. 

This aspect of the experiment in which programmed 
instruction was compared with normal instruction is 
difficult to analyze. As Schramm writes: 

Experimental psychologists typically do not take 
very seriously the evaluative experiments in which 
learning from programs is compared with learning 
from conventional teaching. Such experiments are 
doubtless useful, they say, for school administrators 
or teachers to prove to themselves (or to their 
boards of education) that programs work. But 
whereas one can describe fairly well the character- 
istics of a program, can one describe the 
characteristics of a classroom teaching situation 
so that the results of the experiment can have any 
generality? What kind of teacher is being compared 
with what kind of program? Schramm (1964:83) 

It is mainly because of the local interest 
that results of the normal group comparison with the 
other groupare included. Also, though statistical 


comparisons are questionable, widespread experiments 


of Similar nature may produce a body of information 
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useful to educational planners. These results are thus 
included for those who may be interested even though 
the investigator is fully aware of their lack of 
generalizability. 

Approximately one month before the experimental 
treatment, December 22nd, 1970, all first year students 
were given a pre-test on the anatomy of the ear. At 
this time they were unaware of future implications. 

They were simply told it would provide important statistical 
data and that they should do their very best. 

This same test was given as an immediate post-test 
after students had completed the program, and again two 
weeks later as a retention test. Since all groups 
receiving the tests had equal opportunity to learn through 

the actual testing process, this should not affect the 
experimental results. Also no feedback was provided 
concerning test results during the experiment which should 
have kept learning through the testing process to a 
minimum. 

There were four main experimental groups, labelled 
A, B, C and D for purposes of the experiment. As mentioned 
previously all four programmed presentations had 35 mm 


Slides as a visual information source. Groups A and B 
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were media-paced, that is pacing speeds had been pre- 
determined. Groups C and D allowed for students to 
progress at a speed each considered optimal, with 

| opportunities to review at will. Groups A and C used 
tape-recorders to receive audible-verbal instructions. 
Groups B and D had booklets containing printed-verbal 
accompaniment. These groups and treatment modes are 


Summarized in Table 1 below. 


Table 1. Groups and Treatment Modes 


(35 mm Slides are a constant source of pictorial 
information in the following four groups) 


Groups Pacing Verbal Presentation 
A Media Audio 
B Media Print 
Cc Individual Audio 
D Individual Print 





Besides the four main experimental groups, 
a fifth group, Group E, was also included. This group 
received instruction throudgiea lecture wandatextbook 
reading approach, which was the usual technique of the 
regular classroom instructor. 

Preparations were made for using two programs 
at the University of Alberta in Edmonton for analysis of 


data. The first program included an analysis of variance 
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with a chi squared test for showing homogenity of variance 
and a Sheffe Multiple Comparison of Means. 

The second program was an analysis of covariance 
using the results on the pre-test as a covariate. 
It was planned to use the analysis of covariance only 
if analysis of variance on the pre-test indicated that 
the random sampling had chosen groups with significant 
differences in achievement on the pre-test. 

After the pre-test was written, test numbers 
from the already randomly distributed papers were copied 
onto slips of paper. These slips were placed in a box, 
mixed, drawn at random, and the students assigned to 
groups A, B, C and D. Individuals remaining were assigned 
to group E. Thus each individual had equal opportunity 


of being assigned to any group. 


PHYSICAL ARRANGEMENTS 


Four rooms in the school of nursing were provided 
for the experiment. One of these was the regular lecture 
room, and the regular instructor used it. Another very 
large seminar room was used for individual instruction. 
In this room were arranged twelve Kodak carousel slide 


projectors stationed to give a picture about twelve inches 


54 


mt _ & Ea aa 


















eanerisy io yi inspomdd vaiwoit io? seae Be 
. cabot ao Taakaatiaies of ee 
sunciisyoo to: eisyisnas tis’ Sw mstpouc “Bne Os 


[6 2¢6V00 5 BB se6t-sig sit?” no ia 


Mari Sorsiusvos Fo aisytens ‘orig eeu ang ae 
js bajeotiat taet—sxq sdt ao “eons laey shana 
tasotifapie dctiw aquoxp ‘iseons bert ribiqnie maine BAS” 

.teos-6%q sid Ao tvinavstttioe ak sonasisttip 


eyociin® tas2 fi 9 tS LaW a6W teed-aig ortd tog3A es :; 
B8tqos sxsw ersijen Das ere icfndback ‘Geetha een a 
“tod © nt-beosia sxsw eqite sdett setae Bee) sq ite odno 
| 7 
ov bsapiezs sinsbyte Hf brs viobris: is ‘iroeiy” Baie 
Daipraes sitaw piinisms é fesbivisar a brs a a #* squoxp 
toqto Isyps Bad ‘Léa evabRy ADe8 Per % quoae of: 1! 


>on 
.quorw yas oi ‘onpttes waka 30 


és 


Pats ine peas 


- a 
ee 
’ ' 7 


bebivory sew piiiexun Xo foordo® dt a Pann aise = 





eTUAMIOMARAA iaaineie. 


ber 7 
He acetone a we 


i. r 





a = 
? 


5° 


wide. With six of the slide projectors were cassette 
audio-tape machines fitted with earphones. With the 
other six projectors were programmed booklets. 
Individually-paced students, Groups C and D, came in as a 
group, were given instruction in the use of the instruments 
and in the format of the program and were given opportunity 
to ask questions about equipment and procedures. When 
all students were ready to begin, time was recorded, 
and all students began together. When a student completed 
the program she reported to the investigator who was 
personally in charge of this group, had her elapsed time 
recorded, and was given the post-test. 

Groups A and B, the media-paced groups met in 
Separate rooms. A registered nurse who was well acquainted 
with the program and instruments of instruction was in 
eharge of group A, the audio, media-paced group. This 
group received initial instructions on tape. After 
Ehese instruceionssstudents had opportunity to ask 
questions regarding program procedures. They then 
Studied the programmed materials as a group. The nurse 
in charge operated the tape recorder, an Ampex 850 with 
two extension speakers, turned on the slide projector 


and then advanced the slides at an audible Signal. When 
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the program was completed, students immediately wrote 
the post-test. 

Group B, the print, media-paced group met in 
another room. The person in charge was one of the regular 
first year instructors. When students were settled, she 
read an explanation of experimental procedures and then 
handed out booklets containing printed, verbal programmed 
Matvertal Tdencicat comtimateon tape,  Atter students were 
acquainted with proceedings, the instructor turned on 
the slide projector. Students turned a page of their 
booklets each time the slides changed. The instructor 
in charge listened to a tape identical to one used by 
the audio, media-paced group and changed slides on signal. 
Use of earphones by the instructor enabled her to change 
slides according to signal without having students hear 
the tape. 

As each group proceeded through the program 
members were expected to respond covertly. Information 
frames were followed by frames which asked questions of 
the students. Students thought out responses, and then 
a frame supplying answers was provided. The program 
was designed to provide decreasing prompts and so move the 


student closer to a test Situation. 
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In the media-paced groups, pacing was mechanical, 
as mentioned, and utilized only the reviews and test 
frames incorporated in the program for review purposes. 
However, individually-paced learners could pause on 
any itrame, they could turn back and repeat frames, or 
if a frame were redundant Logaspalileu lar learner 1c could 
be quickly passed over. 

As mentioned, immediately after completing the 
program students were given a post-test. Two weeks later 
the same test was given as a retention test. These tests 
were marked by a registered nurse, not by the investigator. 
The tests were objective, so in reality any literate 
person could have done the grading. However, it was useful 
to have one do the grading who was already conversant in 
the terminology. 

After grading was completed the test papers were 
divided into their respective groups and the grades 
were recorded. 

It should be noted that the Senior anatomy 
instructor who had taught the "normal" group had parti- 
cipated in devising and revising the behavioral objectives, 
and had approved the evaluation instrument. Her instruction 


consisted of lectures illustrated with five overhead 
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transparencies. Students were also given time to read 
the textbook. These students were also able to ask 
questions of the instructor. 

Scheduling for the experiment produced some 
problems. Four rooms were provided and only twelve 
Sets of stimulus materials were available. To have instruc- 
tion carried on for all students at one time would have 
required one set of materials each for groups A and B 
and forty sets for the students in the individualized 
pacing groups. Thus all groups could not be tested at 
the same time. However, as much overlap as possible 
waS arranged. The experiment ran two days. On the 
first day the large groups all received instruction 
beginningeat, 2:008p.mementel:45 on Day One five individuals 
from each of the individually-paced groups received instrue 
tion. Two hours were allowed for completion, though 
no individual required more than seventy minutes. 
Beginning at 4:00 p.m. six more from each of the 
individualized-pacing groups received instruction. 

On the following day beginning at 1:30 p.m. the 
Same procedure was repeated and again at 4:00 p.m. [In 
this way more than half the individually-paced people 


received instruction at approximately the same time of 
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day as those in the media-paced groups. It is very 
difficult “to assess the influence’ on the final results 
due“to this’ time*disparity, “but “hopefully it’ is*minimal. 

Students were also assured that though the materials 
in guestion were important to them, and were a basic part 
of their curriculum, test results would not become part 
of their records. This was meant to ease tension, and 
also keep to a minimum students‘ preparing for the second 
day's learning experience. 

The media-paced groups, both slide-tape and 
slide-booklet took thirty-eight minutes for their program. 
This is omitting about two minutes given about two-thirds 
of the way through the program for a brief break. These 
groups received instruction in areas where students could 
sit in good position relative to the screen. No student 
was closer than two screen widths from the picture nor 
further than six Screen widths from it. Also no student 
had to observe from a position more than forty degrees 
OLt axiseto tne CcenLresOre nen ccreen. 

For those in the individual pacing mode, carousel 
projectors were placed on tables, and a picture projected 


onto a white wall. The short throw enabled a bright 
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image to be projected even in a fairly well lighted 
room. Students could thus both see the visuals and 
read their printed booklet where booklets were part of 
the experiment. 

Each booklet had a page number corresponding to 
the slide being projected. The slide and printed page 
of the booklet served aS a learning frame for the program 
FOr Groups Using prince. 

On the slide-tape part of the program a frame 
consisted of the slide and appropriate taped commentary. 
A signal indicated the end of a frame and revealed the 
need for a new slide which would match the commentary 
coming after the signal. 

In the media-paced groups instructors handed out 
tests immediately after the program was completed. In 
the individually-paced groups learners asked the instructor 
for a test when they were satisfied that they had finished 


the program. 


PROCEDURES FOR STATISTICAL ANALYSIS 
Since the purpose of the study was to compare 
the effects of various presentations of a program of 


study, it was necessary to use statistical procedures 
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which would compare the means of the different groups 
and give estimates of the probability of a particular 
mean differing from one or all of the other means by 
ene 

Since all treatments about which inferences were 
to be drawn were included in the analysis, and any 
Ten cat onvor. the ee eae would involve repetition of 
the same treatment levels, a fixed-effects model was 
appropriate for analysis Ricki 1968-251). 

Kirk (1968:59) further suggests that “analysis 
of variances using an F ratio provides a test of the 
hypothesis that all treatment population means are 
equal." 

Thus an analysis of variance, fixed-effects model, 
was used to analyze the data collected in tits) Study. 

In performing the analysis of variance it was 
necessary that certain assumptions be met. 

The first of these assumptions is that scores 
must be randomly sampled from a normal population. One 
may probably assume that the particular first year class 
included is representative of other first year classes 


with similar backgrounds in hospital nursing programs. 
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The students from this first year class were 
randomly assigned to groups and were also given a 
pre-test to determine whether random selection within 
the first year class had produced approximately similar 
groups. 

Wi thyanalysis: of\ variance, wiolations of the 
normality assumption are generally not considered to be 
senious..«+ Kirki writes: 

Studies by Pearson (1931) and Norton as cited by 
Limdquistmtt 253 )meindicate, that the fF distribution 
is relatively unaffected by lack of symmetry of 
ELeatmenmeporitl a! Cis ure a eto etheurixcd—etfects 
model an experimenter need not be concerned if 

the K populations are homogeneous in form, for 
example all treatment populations positively 
skewed. . . .«.-In general, unless the departure from 
normality is so extreme that it can be readily 
detected by visual inspection of the data, the 
departure will have little effect on the probability 
associated with the test of Significance. 

Kitkes (1968.639 

A second assumption is that there is homogeneity 
of population error, variances. To assure that this 
assumption was met a chi square homogeneity of variance 
was run with data for each statistical hypothesis. This 
test was meant to reveal whether varainces within classes 


were homogeneous, that iS whether or not variances 


within classes differed significantly among themselves. 
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TE tells whether or not variance 1 = variance 2 = variance 
3, etcetera, for each statistical hypothesis. 

In additionS@toTthenwabove statistical procedures 
a Scheffe multiple comparison of means was included. 
This was meant to supplement analysis of variance data 
and provide comparisons which would relate every 
treatment mean with every other treatment mean. This 


meant that while comparisons among groups occurred in 


the analysis of variance, direct comparisons between groups 


was also possible. The tables relating to this feature 
occur in the form of a grid with vertical and horizontal 
components. Each figure which helps to form the grid 
is a probability figure relating two experimental means. 
Readers should also note that data aes the 
Romer the analysrsrorevartance tables are of major 
consequence. This is the final figure in each table. 
Data occurring under the p refer to the probability of 
the difference in the obtained group means occurring by 


chance. 
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Chapter IV 
RESULTS AND DISCUSSION 


For Groups involved in this experiment @ non— 
statistical hypothesis suggested by the review of the 
literature was that individually-paced groups would take 
longer on the program than media-paced groups on the post- 
test and retention test. Also suggested was that the 
individually-—paced audio group would take longer than 
the individually-—paced, print group in the present situation. 

Specific experimental hypotheses were tested as 
null hypotheses. These were first of all formulated as 
among groups hypotheses. Such analysis compares all groups 
at once. If differences are significant this fact will be 
noted. One can then take a further step and make a careful 
examination comparing individual groups to find the source 
of the significant difference. Analysis comparing individual 
groups with each other would occur using between group hypo- 
theses. Such hypotheses have been formulated in chapter l. 
They will be repeated in this chapter only if a significant 


difference is noted in the among groups analysis. 
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It may be helpful at this point to remind the 
reader concerning the identity of the groups included 
in this study. They are as follows: Group A, audio- 
verbal, media-paced; Group B printed-verbal, media- 
paced; Group C, audio-verbal, self-paced; and Group D, 
printed-verbal, self-paced. All these groups had 
slides as a constant source of visual information. 

The four presentations just mentioned represent the two 
main experimental variables, pacing and verbal presentation. 

A further group, Group E, a normal group was 
included in the analysis as well. 

In the statistical analysis which follows the 
level of significance which was accepted is the 0.05 
level. Next in order are the statistical hypotheses 


with tables and commentary. 


Hypothesis I 

There iS no Significant difference among the four 
experimental groups (A, B, C and D) on 

a. pre-test performance 

b. post-test performance 

c. retention test performance 

The first step, following the above hypothesis, 


was an analysis of variance on the group means of pre-test 
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Scores. According to results of the analysis of 


information relating to this hypothesis using analysis 

OV variance techniques the null hypothesis was not re- 
jected for hypothesis I (a) since the probability that 
the results occurred due to chance was 0.19. With this 
factor supporting the conclusion that random sampling did 
provide for homogeneous grouping further analysis of 
variance on post-test and retention test data was 


undertaken. Table 2 on pre-test data follows. 


Table 2. Analysis of Variance on Pre-test Scores for 
Experimental Groups 





Group Number Mean Variance Ss. Dev. 
A 19 10295 4,28 2.06 
B 19 abet Abe ess) Sie? 
C 1S) 10.42 6.08 2.46 
D iy) UO Al Ge22 2.90 

oca L 74 IEPA ays vo eed 

Homogeneity of Variance Test Chisgq. = 5.4641 

eelevefevaucikeliel¢ es lo hagies! 


Analysis of Variance 


SOURCE ss MS DF F Pp 
GROUPS 0.353 x 102 ibis ee Geo 
ERROR 0.506 x 102 WA Fite 


Had group means varied significantly on the pre- 
test an analysis of covariance using the pre-test as a 
covariate would have been used for further statistical 


analysis. As mentioned this was unnecessary. Table 2, 


















ap mY oy ‘<a 


to eievisns ens te etivesx ot 
siegisns palay 2 Sontag Wid 69) 
8% toa 26W steatbeyst (tah “ort! 26 | 

#sitt yhlidsdorq 6ds e5nke (a) ft —— 
sidd Wsiw Jeb. 0 Sew sonsts: od sub 
Bib pallqmee wobRexr Jods NOLBUTSAOD echt , ciniegear aan 
16 eiayisns teddaut pniquote coshopeei 10? SbEMemg 

gow sieb teat nolsitetyet Dos: Jason Leda co 

nwoLls?. steb Je33-sag nO & ane peer 


puree ey 


tot es%oo2-iesd4exd no er 20 2isichan at older : 
SquOne testa F i 


a3 








em 





= en 
it Pe 


ved ..2 eons ttsy. n2nah 

a0.° Be ub OE 

fe.€° Ce ae feusr 

ab.s £0.20 Sb" OF 

O2,5 S&.3 laws 

i feet anit 
ft 


i 


hab.2 = SRE seer aa vara 


yiilidsdeid 


i 

* 

o 
' 


just presented, gave results relating to pre-test 
scores for the four main experimental groups, and indi- 
cated that no significant differences occurred. Analysis 
of variance on post-test scores again revealed no signifi- 
Gant ‘differences *among groups "Ay. B, C and D. With 3 
and 70 degrees of freedom a probability of 0.47 was 
obtained. As a result the null hypothesis was not re- 
jected for hypothesis I (b). 

Although the data revealed no significant dif- 
ference among groups, Group D, as shown in Table 3 had 
a larger variance than any of the other groups. Group 
D's variance is 20.86 compared with an average of 13.94 
for the four groups. This can probably be accounted for 
by chance since this group contained both the lowest and 
the highest scores attained by students on post-test 
Scores as shown in Appendix E. Two students obtained 
a score of 36 and one obtained a score of 22 in Group D. 
Highs and lows in the other groups are as follows. 
Group A had a high of 34 and a low of 24, Group B had 
four students with 35 and one with 25, Group C had one 
with 34 and one with 23. It would also appear from close 
examination that the scores in Group D seem to cluster 
more closely around the group mean with the exception 


of the high and low scores than do the other three groups. 
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This would account for the large variance, and would pro- 
bably be accounted for by chance rather than by a peculiarity 
in the learning method. 

Table 3 follows with details of the analysis 
of variance on post-test scores. 


Tables. (Analysis cf Variance on’ Post—test scores for 
the Four Main Experimental Groups 





Group Number Mean Variance S? Dev: 
A 19 S009 TO) oN) S226 
B 19 SES 2 ier6"/ Bi a2 
(& 19 29.42 14.48 Bol 
D V7 BO PLZ 20.86 4.57 
Total 74 SLO LS) 13292 Sree se 
Homogeneity of Variance Test Chisq. = 2.33 
PeObe Dithc ye e030 7/0 


Analysis of Variance 


SOURCE ss MS DF F p 
GROUPS 0.360 x 102 12.00 3. O4e4 80647 
ERROR 0.995 x 10° 1 oe 70. 





Following is Table 4 which presents a probability 
matrix for the Scheffe multiple comparison of means 
on the post-test scores. In this table it i8 apparent 
that no group mean differed from any other group mean. 
Note that a comparison between Group B and C presents 


the lowest level of probability at the 0.49 level. 
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Table 4. Probability Matrix for Scheffe Multiple 
Comparison of Means on Post-—test Scores 


GROUP 
G A B e D 
R me eo AS 0.95 0.83 0899 
O B 0.94 IO 0.49 Ors 
U Came Ose WA) Je tehe) O06 
P Dale 0.82 0.92 He teKe) 


On the final aspect of Hypothesis I, Hypothesis 
I (c), namely that there is no significant difference 
among the four experimental groups on retention test 
performance, a probability of 0.51 was obtained. This 
led to failure to reject the null hypothesis in relation 
to retention test scores. Group B, did, however, appear 
to be somewhat different from the other groups. This was 
in line with findings on the pre-test which indicated 
results slightly above the other groups but not signi- 
ficantly so for this group. Examination of Table 2 
on page 68 will reveal this. 

Table 5 presents the results of the analysis of 
variance with the retention test scores as the criterion . 


and is given on the following page. 
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Table 5. Analysis of Variance on Retention Test Scores 
for Four Experimental Groups 


Group Number Mean Variance ge, OBIER Ee 
A 19 215553 7 32.47 0 
B ie 24.26 46.76 6.84 
c 19 22.74 233.94 4.85 
D 17 Oe ashy a IEs) 

Boe. 74 pee Soy 2) rey er 

Homogeneity of Variance Test Chisq. = 2.07 


Provasrlity = 0,06 


Analysis of Variance 


SOURCE ss MS DF F Pp 
GROUPS 0.798 x 102 Aas se 0.78 0.51 
ERROR emits) Se 186) 34.05 aes 


The probability matrix for the Scheffe multiple 
Gompacison, of, means fornethe retention tests) also 
included. Again the Scheffe analysis indicates that 
there iS no significant difference between any two 
groups. Table 6 with this information follows. 

As with post-test results a comparison betwean Group 
A and B shows the least probability of occurring by 
chance with a probability level of 0.51 which is still 


far f£romea Signi ficanwelevel,. 
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Table.6s» Probability. Matrix, for Scheffe Multiple 
Comparison of Means for Retention Test Scores 


GROUP 
G A B & D 
R A de.00 De Dk DL Oe oe 
O B ORL Lele) 0.88 Waste) 
U c On 4 0.88 1, OO 1.00 
e D Oso Oj 0 kA Oe) 





Hypothesis II 

There is no Significant difference among the 
four experimental groups in the time taken to complete 
the program. 

Since analysis of variance demands that individuals 
in a group have varying scores so that a mean of different 
scores can be taken, and since groups A and B had uniform 
times it was impossible to run an analysis of variance 
for this hypothesis. Rather the m-e an time spent for 
each group will be noted and comments made without 
reference to Significant difference in a statistical Sense. 

Groups A and B each took 38 minutes in the 
media-paced presentations. Group C, the audio-verbal, 
self-paced group took 60.11 minutes and group D, the 
printed-verbal, self-paced group took 53.12 minutes. 

Other than Groups A and B it does appear that substantial 


differences in mean time taken to complete the programs 
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did exist. This difference in time existed without, 

aS has been previously noted, any Significant difference 
in average achievement. Particularly one can note 

that the media-paced groups required less time than the 
individually paced groups. Also, the audio-verbal, 
self-paced group took longer than the printed-verbal, 
self-paced group. Much of this time: difference should 
be attributable to the variation in verbal presentation. 
In other words, what is being suggested is that a 
program using printed verbal information rather than 
audible verbal information will be more efficient in use 
of student time. If this is true, then one ought to be 
able to take the printed-verbal, media~-paced group and 
present w@ntormation colic 1oga Still shorter eft ihe than 
the period used without there being a statistically 
Significant difference in learning achievement from the 
other groups in this experiment. However, many other 
factors might become involved, and only after substantial 
further experimentation could one make any authoritative 
comments. Such careful experimentation might, however, 
suggest some guidelines on the comparative times necessary 
for media-paced programs uSing printed verbal instructions 


aS opposed to audio-verbal instructions. 
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Although dataare not available showing statistically 
Significant differences on the mean times of groups in 
completing the program, it is probably the time element 
of this experiment which is most significant to educational 
planners. If the results of the above data can be extra- 
polated to learning environments where programs are in 
general use then any savings in time per individual 
program without loss to learning is important. 

Table 7 which follows presents the mean times 
spent by each group. 


Table 7. Mean Times in Minutes Spent in Four Programmed 
Experimental Presentations 


Groups Number Mean 
A igs) 38.00 

B in) 38.00 

Cc 1 60. 11 

D Lf, Doe le 
Lota 74 48.31 





What follows next is Similar to the analysis which 
has just been eenetuces The difference tomchat a eGLOup 
which received instruction in the method normally used 
with anatomy classes at the Royal Alexandra Hospital 
is included in the comparison. The normal procedure 


was to use a lecture and textbook reading approach. 
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This comparison 1s presented as a imatter of 
local interest, and also to show that the programs used 
in the experiment were at least as effective in instruction 


as the method normally used. 


Hypothesis III 

There is no significant difference among the five 
groups (A, B, C, D and E) on 

a. pre-test performance 

b. post-test performance 

c. retention test performance 

When the normal group is included with the 
other four groups in pre-test analysis, (Hypothesis III .a) 
Pececobabi lity om 0.20) leads) to failure to reject the 
null hypothesis that there is no significant difference 
among the group means of the five groups on pre-test 
analysis. 

Table 8 presents the analysis of variance data 
on pre-test scores for the four experimental groups and 


the normal group. 
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Table 8. Analysis of Variance on Pre-test Scores for 
Four Experimental Groups and a Normal Group 


Group Number Mean Variance 7. Dev. 
A 19 10795 4.28 ee Oe) 
B ie eee AL SecA) head ull 
C Lo 10.42 ‘6.03 2.46 
D 7 LO) Ore 2 2.49 
E 24 IO Bp. 6m 19 2.49 
Total 98 00 Teltle Zeo> 
Homogeneity of Variance Test Chisq. = 5.67 
Probability = 0223 


Analysis of Variance 


SOURCE Ss MS DF F P 
GROUPS 0.372 x 102 a Ail A, ae 0.26 
ERROR - 0.649 x 10° 6.98 oak 


i 


Analysis of Variance on post-test results, 
Hypothesis III (b), yields a significance level of 


pac OsOOL Since? analysis” of variance of the means on 


achievement tests “for groups A, B, C, and D alone revealed 


no significant difference amomg groups, it would seem 
apparent that the above probability level is due to the 
inclusion of the data relating to the normal group. 

The reasons for this statistical result just 
mentioned are difficult to assess with any degree of 
certainty. One may, however, suggest several possible 


causes. 
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One main reason may be the structure of the 
learning program based as it was on behavioral objectives 
with each instructional frame aimed at producing a 
particular behavior. Students also had opportunity to 
respond to each frame and have their response checked 
for correctness. This meant that students in the program 
had opportunities to practice responses or behaviors later 
asked for on the test instrument. Such opportunities 
are, difficult to,offer with, normal, lecture and textbook 
reading procedures, and may point to an inherent advantage 
of programs in the kind of learning where specific be- 
havioral objectives can be formulated. 

Another reason for the differences in achievement 
may be due to the nature of the test. The test was based 
very specifically on the original behavioral objectives. 

It is true that the lecturer in the regular Pnstccuc tO 
group had examined these behavioral objectives, the learning 
program, and the test instrument and made several suggestions 
regarding their formulation, but these items were not 

her personal production. Thus emphasis in her lectures 
would probably not match the emphasis of the learning 
program. This would be Datei culariy true in relation 

to the way the program approached hearing as a transformation 


of energy to different forms. Four possible responses 
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in the test instrument are linked to this approach, and 
could possably account "for part of the difference in 
achievement scores. Furthermore, the vocabulary, type 

of wording, and general presenation of the program would 
likely match the test more closely than would the regular 
instructor's presentation. This might, affect test per— 
formance. Another problem may have resulted from the 
Mature of the stextbook sreading for which students in the 
normal group were responsible. Since it was not organized 
in a step by step fashion it may have represented a 
harder learning task than the programmed materials. 

These students also had to guess about which parts of 

the reading and lecture would be on the test, whereas 

the programmed groups had all aspects emphasized which 
they were expected to learn. 

Most of these items which have been offered as 
reasons for the difference between the programmed and 
normal group may Simply be inherent advantages of a programmed 
prsesentation over most other learning modes. 

Following is Table 9 with details of analysis 
of variance for post-test scores for the groups just 
discussed. In the following tables an asterisk is placed 
beside each element of the data which indicates a 


statistically significant comparison. 
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Table 90, Atadvahslofwaniance fon Post<testisScores of 
Four Variations of Programmed Presentation 


and a Normal Presentation 





Group Number Mean Variance 
A Lo SOR Ie sys) 
B ae ee 5 i 7 
S 19 29.42 14.48 
D 17 S014 20260 
E 24 23.83 Nash pale] 

Total 98 Be 77) CAE AAUIS 


Homogeneity of Variance Test Chisq. 


Analysis of Variance 


SOURCE Ss MS DF 
EROUPS man 6809 ix. LOS] £20 2627 Avs 
ERROR 0.125 = 104 13547, 2. 


Sev. 


Bie eo 
3.42 
soel 
4,57 
3.34 
4,59 


2780 


D202 


Rtg. 001% 





The results of analysis of variance which 


Pndieate that a significant Gditrerence’ on, post-test 


results occurred is enlarged on in the probability matrix 


for the Scheffe multiple comparison of means. 


Analysis 


shows that Group E varies from all the other groups at 


a significance level of p¢0.001. Table 10 which follows 


presents the Scheffe analysis. 
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Table 10. Probability Matrix for Scheffe Multiple 
Comparison of Means on Post—test Scores 
of Four Variations of Programmed Presentation 
and a Normal Presentation 





GROUP 

A B G D E 
Ci BAO 0.98 0.91 0 <€0.001* 
R B 0.98 1.00 0.64 0.92 <0.001* 
O&enac 0.91 0.64 ix, 00 0.99 <O.001* 
ipo a8) 1700 Ona? — 0.99 1 00 <0:001* 
Pane heen c 0.00! *a<0 001 see). 001s oe< 0.001% 1200 


When results were analyzed for retention test 
performance, the results were no longer Signa ticanin. 
However, the probability that a comparison of means 
occurred by chance is still much less than when only the 
programmed groups were compared. Analysis of variance 
on Hypothesis III (c) yields a significame level of 
p = 0.10. When only the four groups were compared 


the probability level was p = 0.51. 


A variety of reasons might account for the failure 


of the retention test to show significant differences 
similar to the post-test. With the passing of time it 
would seem probable that new information would tend to 
te forgotten more quickly than information which had 
been relearned a number of times. The information 


learned by students in this experiment would represent 
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a relearning task for many students since they would pre- 
viously have. studied the anatomy of the ear one or more 
times during their public school years. The present 
Study would simply be in more detail than any previously 
encountered. A part of the student test scores in this 
experiment should reflect this previous knowledge. In 
fact scores on the pre-test probably indicate this 
knowledge as well as reflecting lucky guesses. Groups 
which showed the highest mean scores on post-tests 
Should be the ones which learned the most new material, 
NeammocOlres "ON eore—-Ltesrsebpeing=siullar,”~it VS possible 
that this new material, not having the opportunity of 
re-enforcement applying to material which is simply 
réevearned, “Vs thé material which is forgotten soonest: 
For example on post-test scores there was no significant 
difference among groups for the four programmed groups 
and the mean Score was 30.37. For the normal group 

the score was 23.83. The difference between these two 
scores would represent a difference, in some degree 

at least, of new material learned. If new material is 
that which is soonest forgotten, then in the two weeks 
between post-test and retention test there would be a 


levelling out of scores as students forget a large per- 
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centage of new material learned but retain most of the 
material relearned. On the retention test when only 
the four groups were compared the mean of the four groups 
was 22.77 with the lowest score being 21.37. The score 
of the normal group on the retention test was 19.70. 
The above is speculation and would be difficult to verify, 
but could possibly provide a further research topic. 

As already noted the difference among the five 
Seoups 1S NnOmestaristigally Signifecant, yetras a matter 
of interest it is apparent that the group receiving 
Houma leInseLuectl ous snoteachieve=as well as the 
programmed groups. 

Table 11 follows with details of analysis of 


variance for the five groups on retention test scores. 
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Fable If: Analysis*of Variance-on Retention-test*Scores 
of Four Variations of Programmed Presentation 
and a Normal Presentation 





Group Number Mean Variance S. Dev. 
A 19 27 32.47 ETAL, 
B 19 24.26 46.76 6.84 
(¢: he 2215 23754 4.85 
D a7, Psi AS) 33.34 5259 
E 24 LOR OF 24.04 4.90 
rota 98 22502 SP gayi 570 
Homogeneity of Variance Test Chisq. = 3.04 
Probability = Heyes) 


Analysis of Variance 


SOURCE Ss MS DF F p 
GROUPS 0.250 x 102 62.42 4. 1.98 0.10 
ERROR 0. 2936s 108m 31057 932 


ooo 








In the probability matrix Lor Che Scheffe multiple 
comparison of means the probability comparison given 
in the above table is substantiated. This information 


follows in Table 12, 


Table 12. .)Probability Matrix for Scheffe Multiple 
ComparitsonsetsMeans on Retention Test Scores 
of Four Variations of Programmed Presentation 
and a Normal Presentation 





GROUP 
A B C D E 
G A i100 0.64 Ono 7 O24 0.92 
R B 0.64 00 Oe he Oras ORR IES 
O G Of SF 0295 1.00 1.200 0.95 
U D 0.97 Oe es) OO 1.00 Oe) 
1% E Or 2 Or ES O55 O59 U0 





In time required the normal group took longer 
than any of the other groups, 105 minutes compared to 
an average time of 60.11 minutes for the audio-verbal, 
individually-paced group; «53212 minutes for the printed- 
verbal, individually—paced group; and 38 minutes for the 
media-paced groups. 

Such time differences must be considered an 
important consideration when designing learning materials. 
For example the normal group using a lecture and textbook 
reading approach took over twice as long as the media- 
paced groups using a programmed presentation and did not 
achieve as well as the other groups on either post-test 
or retention test. Such results may or may not be 
duplicated in other instructional settings. However, ib 


would seem likely that somewhat similar results 
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would be obtained. Reasons for this time difference 
might be as follows. One of the main reasons probably 
rests with the design of programmed instruction. In the 
program there were constant built in reviews and test 
Situations. In normal lecture and textbook reading 
environments learners may be unsure of themselves on 
new material and waste time deciding what to study in 
detail. Further, the designer of a program can carefully 
eliminate all matter which does not promote the behavioral 
objectives decided on. A lecturer may wish to do the same, 
but often interesting but irrelevant material in terms 
of test performance may be interjected. 

The most important consideration in relation 
to time, however, must be in relation to the comparative 
times taken by the four experimental groups. Since the 
factors involved in the time required by the normal group 
are difficult to delineate, and since it would be difficult 
to duplicate this normal group in other experiments, 
comparisons of such a group with programmed groups is 
questionable. The other groups can have the experimental 
conditions repeated and so these results are more important 
in an experimental sense. These differences between the 


programmed groups were discussed on pages 71-73. 
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A final dimension to the experiment was provided 
by a questionnaire which was administered at the same time 
as the post-test. This questionnaire was related to 
student opinion of different learning modes. Because of 
the numerous facets already incorporated in this research 
a limited time was available for preparation of the 
guestionnaire and investigation of questionnaire technique. 
For this reason the questionnaire is handled as a matter 
of information primarily and is contained in Appendix E 
with a record of student responses. These student 
responses to different problems in the questionnaire were 
recorded only when three or more students responded in a 
Similar manner to the same question. 

Before answering the questionnaire the students 
read a brief description explaining the nature of the 
experimental presentation modes. In the questionnaire 
two items of particular interest deserve attention. 

First of all students were asked in question 
two to state their personal preference regarding five 
possible learning modes; slide-tape in a group; slide- 
booklet in a group; slide-tape, individually paced; 
Sslide-booklet, individually-paced or a normal 


presentation such as they were used to. The responses 
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relating to the best learning mode were as follows: 


a. Slide-tape in a group 2 
b. slide-booklet in a group 1 
c. Slide-tape individually paced Al 


d. slide-booklet individually paced 56 

e. normal presentation High 

Tt is interesting here that student opinion of 
the group presentation is so low, yet this was the 
presentation which was most efficient in use of student 
time with no noticeable difference in larning from the 
individually paced ie. ghe aitents It would be helpful 
to educational planners if a group similar to the one 
in this study could be presented with a number of modes 
Stele CCucLION cna chen lave a questionnaire. Students 
filling such a questionnaire would have a broader experience 
and their opinions should be more authoritative. 

Another item of note in this questionnaire was 
the wish of students from all the groups to have work 
experiences related to their theoretical studies. Question 
number 4 in the questionnaire relates to specific elements 
which students wish to have as part of their learning 
environment. Only one student of those filling the 


questionnaire wished more theory. 71 felt they needed 
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87 
more live experiences with patient problems relating to the 
theory they study in class. Sixty-seven wanted more labor- 
atory experiences. Sixty-six wished for more opportunity 
to study in small groups. Sixty-eight wished for more 
opportunity to use realistic models in the study of anatomy 
and physiology, and seventy-four wanted more use of pictures 
and films to help asia anatomy and physiology. Student 
opinion seems largely to suggest that in this particular 
environment the normal procedure depends too much on lecture 
and textbook reading in large groups, and students would 
like alterations in the directions indicated above. 

Before moving to the section on Summary, Conclusions 
and Recommendations, mention will be made of how the 
results of the experiment compared with the non-statistical 
suggested hypotheses drawn from the review of the liter- 
ature and mentioned at the beginning of this chapter. 

The suggested hypothesis that individually-paced 
groups would take longer than media-paced groups, a typical 
result indicated in the review of the literature, was 
reaffirmed. However, in this experiment, higher test 
scores accompanying individual-pacing over group or media- 
pacing, due either to the mode of presentation or to the 


longer time periods usually required by individual-pacing, 
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were not recorded. This result was true in spite of the 
fact that longer time periods were required for those 

in the individual-pacing mode than for media-paced 

groups. This result was probably due to the design of 
the program. There were constant built in reviews and 
test situations. Learners may be unsure of themselves 

on new material even though it is programmed and waste 
time developing a private review pattern which duplicates 
the review pattern of the program designer. Also learners 
may spend time overlearning which adds little to achievement. 
The exact reasons cannot, of course, be pinpointed here, 
but the results may indicate that a learning program 
which is designed to explain something like the ear 

as a system operating on logical physical principles and 
designed with built in review can be more efficient 

in use of learner time than a self-paced mode of instruc- 
tion with no loss in average performance on an immediate 
post-test and delayed retention test. 

The hypothesis that the slide-tape, individually- 
paced groups would average a longer mean time than the 
slide-booklet, individually-paced group was supported 
by the evidence. The former used 60.11 minutes, the 


latter 53.12 minutes. This indicated that in this 
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program, which relied heavily on pictures, that printed- 
verbal instructions were more efficient in use of student 
time than audio-verbal accompaniment in a self-paced 
Situation. 

As a concluding note all groups uSing media 


required less time than the normal group. The two main 


reasons suggested are first that designing programs around 


specific behavioral objectives enables a designer to 
eliminate extraneous material more easily than a lecturer 
or writer of a textbook. Also as noted by Gropper (1966) 
learning from visuals may constitute an easier task than 
learning from verbal explanation. Thus, if we accept 
Gropper's \conclusion, ‘by relying heavily on visuals, 
making the learning task easier, one may enable students 
to learn in less time and thus increase instructional 


efficiency. 
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Chapter V 


SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


This study involved several facets including devel- 
opment of a multi-media program based on behavioral 
objectives, as well as using this program in examination of 
pacing variables, presentation variables, and a study of 
time factors relating to these different presentations. 

The program used in this experiment relied heavily 
on pictures as has been noted. The pictures were in slide 
form and were colour coded. It should be emphasized that 
no particular-significance is attached to the Slide format. 
This mode was chosen simply because it was the most econom- 
ical and&practacalaingthisrfinstance. 

Visuals in slide form were thus a constant in the 
four main experimental groups. The two independent 
variables which were introduced were first a pacing variable 
with two variations, individual or self-pacing and group or 
media-pacing; and a second variable which involved presen- 
tation of verbal instructions. One variation of the verbal 


presentation utilized printed script in booklet form. Each 
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page of the booklet had script related to a particular 
Slide. The other verbal presentation had taped instructions 
in the voice of the regular instructor with a recorded 

beep to indicate a change of slides. 

Experimental procedures in this study involved 
randomly assigning students to groups, administering a 
pre-test, an immediate post-test, a retention test and 
a questionnaire. The same instrument was used in all 
three testing Situations. The average time taken by 
each group in the experiment was also recorded. 

Data gained from the tests mentioned above were 
analyzed uSing an analysis of variance technique. 

Results on the pre-test showed no Significant difference 
abithe *0.05) levelof*probability so-“1t“was acrendea 
that a true random sample had been achieved. 

Also an analysis of variance on the post-test and 
retention test showed no Significant difference at the 0.05 
level of probability for the four main experimental groups. 

However, when the normal group was included in 
the analysis a Significant difference was found at the 
p<0.001 level of probability on the post-test. The 
reasons for this difference are difficult to assess, 


Should further experimentation with carefully structured 
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programs relying heavily on pictures continue to point 
out such differences, then instructors should begin to 
place more weight on such programs. 

However, though results on the retention test 
still yielded normal group means lower than any of the 
other groups, the difference was not statistically 
Sioniticant at the 0.05 devel. 

One place in the program where differences between 
groups did exist, wherever it was possible for differences 
to occur, was in the time taken for completion of study. 

It was not possible to measure time differences in terms 

of statistical significance due to three of the groups 
having no internal variation. However, the differences 
appeared to be substantial. The two media-paced groups 
required thirty-eight minutes. The slide-booklet, individ- 
ually-paced group required an average of 53.12 minutes and 
the slide-tape, individually-paced group 60.11 minutes. The 


group receiving normal instruction used 105 minutes. 
CONCLUSIONS 


The following conclusions were made based on the 


findings for the major hypotheses in this investigation. 
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The hypotheses apply strictly to the program developed for 
this study, but should also be applicable to similar 
programs promoting the same kinds of learning. Also 
strictly speaking, the experimental conclusions would apply 
only to the group,on which.the,.experiment was performed, 

In general terms, however, the results of the experiment 

should be generalizable to Similar groups where mature 

learners have completed a high school program with a 

university level of achievement. 

The conclusions reached in this experiment are as 
follows: 

1. Achievement of first year nursing students learning the 
anatomy of the ear does not vary significantly on an 
immediate post-test for the following treatment groups: 
Slide-tape, media—paced; slide-print, media-paced; 
Slide-tape, individually-paced; and slide-print, 
individually-paced. 

2. Achievement of first year nursing students on a delayed 
retention test does not vary significantly for the above 
stated treatment groups. 

3. Utilization of time in a program on the anatomy of the 
ear does vary for the above presentation variables 


where time constancy iS not part of the experimental 
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design. Based on the results of this experiment, 

time savings of from twenty-eight to thirty-three 
percent can be achieved by uSing a media-paced approach 
as opposed to a slide-tape, individually-paced and 

a slide-print, individually-paced approach respectively. 
Further, a slide-print, individually-paced approach can 
result in approximately sixteen percent savings in time 


over a Slide-tape, individualized-pacing approach. 


RECOMMENDATIONS 


At a time when emphasis is being placed on individ- 
uals pacing their own learning activities, evidence of Cavs 
and similar studies should provide material for rethinking 
some aspects of the question. For the conclusion reached 
here is that individual-pacing does not provide any statis- 
tically significant learning gains or even any perceptible 
learning gains over a media or group-pacing approach, 
while requiring substantially greater amounts of time. 

This is not meant as a blanket condemnation 
of individualized-pacing procedures. It is, however, 
meant to question its value as a major learning 
technique for a class of post-secondary students such 


as a nursing class who face similar learning tasks. It 
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might be helpful to repeat a quotation of Gropper's used 
earlier where he suggests that: 
It is unsound to assume that instruction is not 
individualized simply because presentation tempos 
are externally determined with no student allowed 
to adopt his own pace. The most trustworthy 
evidence that instruction has indeed been individ- 
ualized comes from dependent measures describing 
group performance reflecting widespread learning 
effectiveness and efficiency. Gropper (1965:172) 

Gropper's use of the term "widespread" would not, of 
course, apply to this single experiment, but this study does 
give information on “effectiveness” and "efficiency". The 
data in this study show that group-pacing is just as 
effective and more efficient in terms of time than is an 
individualized-pacing approach. 

In the near future more may be learned about making 
individualized pacing a more efficient process. More may 
also be learned about its value to certain types of 
learners. But until more data is available on developing 
optimum levels of individual pacing it may be better for 
students to be involved in media-pacing procedures since 
this experiment indicates time savings for the media-pacing 
approach. The review of the literature indicates that this 
is a common finding. 


A further question is suggested by this experiment. 


A great deal of energy has been put into developing audio 
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accompaniments to learning programs. This study, however, 
Suggests that audio is less efficient than print in terms 

of time aS a means of providing verbal accompaniment to a 
learning program. This was shown when the audio-verbal, 
self-paced group took 60.11 minutes to complete the learning 
program, and the printed-verbal, self-paced group took 53.12 
Mines. peAlbSGssin SPitteaotsene Emmepditierences, there were 
no Significant differences in learning or even any 
noticeable differences. This conclusion agrees with that 

of Hartman (1961) who, after an extensive review of research 
in this area, suggested that most studies comparing print 
and audio present time advantages for the print mode for 
mature learners. Such evidence should not be ignored in 
developing a learning environment. 

The evidence just referred to may, of course, be 
altered by new developments in compressed speech. Students 
in the audiovisual and curriculum development fields might 
find valuable areas of research in this field. Since 
compressed speech allows more words per minute on audio 
tape than is normally possible, the efficiency factor for 
print over audio tape may be altered. It may be true, 
however, that comprehension declines when noticeable 


increases in words per minute occur uSing an audible 
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presentation. 

With specific reference to the programmed materials 
developed for this study the following suggestions may be 
helpful to others who might wish to use it or similar 
programs. The materials which were developed might be used 
to duplicate the experiment as closely as possible with a 
Similar population. Variations of the experiment could 
also be tried. A different . population could be used, 
black and white pictures could be used instead of colour 
coding, or any of a number of other variations. 

Also the materials for this study were designed 
primarily to be used as an integral part of study in 
anatomy, and instructors could use them as such. They 
might also use the materials as supplementary material to 
normal lecture procedures either in a group presentation or 
foreindividual study. 

The compact nature of the materials also renders 
them suitable for review purposes. For such a function the 
built-in review portions of the program could be removed, 
the verbal text altered, and the materials further shortened. 
Other programs could also be developed for the Same purpose. 
Geis and Anderson (1963:vii) indicated the value of this 
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The problem of correlating nursing theory and 
practice becomes acute in some areas. A year or 
more may go by, for example, between the time the 
Student leerns a partrcular technique in class 
and practices it on a patient...Programs in these 
difficult areas can be kept constantly available 
and thus provide a new flexibility in nursing 
education. Ges and Anderson (1963:vii) 

The study might also be used in a practical sense 
to help formulate patterns for learning environments. The 
patterns of presentation used in this experiment might be 
adopted by instructors, or they might be fitted into other 
procedures as a means of providing variety, or used as a 
base for further adaptation. 

Though little importance was attached to the fact 
that diagrams were presented in slide form, instructors 
desiring a few copies of a program will find this a simple 
and economical way of producing visuals. Slides also allow 
for constant updating of visuals and revision of programs. 

With increased research in the areas mentioned above 
needs to come a commitment from educational administrators 
and developers of curriculum to make continuing attempts at 
improved learning environments. Such individuals must come 
to feel that programming instruction is not an impossibility 
for the normal instructor. Particularly in an area such as 


anatomy where memorization of terms and development of 


concepts and principles serves as a basis for later work 
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performance, programmed learning can be of great benefit. 
Human beings, even when they are professional instructors, 
are prone to error. Often an instructor changes formats 

of instruction because he is bored with the same presen- 
tation, even though that presentation may be most efficient 
in terms of learning. When repetitious but necessary 
aspects of instruction are programmed the instructor can be 
ready for more personal relationships and interaction with 
auclassiwhzheistili@makingacertain thatelearners™are’ 
confronted with necessary information. 

Programs can be carefully developed, continually 
modified, and provide uniform instruction to pupils. Gagne 
(1968:12) says that: 

A subject like colloid chemistry, for example, 

can be described as a set of concepts (chemical 
structures) and relations among them. The number 
Ofeconcepes is), OLecource, sa) Limite mumber; che 
number of relations they contain is also finite. 

When a program is produced on a subject with such a 
finite set of concepts and relations between concepts, 
careful analysis can suggest ways of communicating these 
concepts and relations to learners in a way which provides 
understanding of the concepts and the systematic relation- 


ships between these concepts. Whereas essential links may 


be unintentionally omitted in a lecture, these will not he 
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omitted in a mechanized program, and any errors or faults 
which appear can be permanently removed. 

Also once a program is in existence students who 
forget rapidly may be cycled back through for remedial work. 
They may use programs identical to ones originally used, or 
modified programs for review purposes. Weiss and Green 
(1964:141) write that "programs offer the opportunity for 
students to review materials rapidly and efficiently through 
out their entire medical career as the occasion may arise." 

This is not to suggest that mechanized programs can 
provide sufficient educational experiences for a student. 
The results of the questionnaire in Appendix © show that 
the students in this experiment desired an opportunity to 
interact with an instructor. Representatives from all 
groups in the experiment also felt a need for increased 
practical experience related to classroom theory. Provision 
for such experiences should also be included in a nursing 
eurriculum. 

Even in instances where programs become the pre- 
dominant method of instruction it would probably be 
advisable to provide a variety of presentation techniques 
in an ideal structuring of a learning environment. One 


should, nevertheless, place greatest stress on those 
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techniques which provide the greatest learning gains, are 
most efficient in terms of time for both student and 
instructor, are economical, and logistically feasible. 
Following are some suggestions for utilization of 
information included in this study. If we accept, from the 
review of the literature, the value of a program which relies 
heavily on pictures or diagrams in presenting information as 
well as verbal instructions, the following would be 
recommended. Such a program seems to be most efficiently 
presented in terms of time by providing the verbal infor- 
mation in a print mode and using a media-pacing or group- 
pacing procedure. Using slides for visuals provides a good 
means of controlling pace as well as of presenting visuals 
to a group. Also a slide set can be easily altered to 
improve the program or to shorten it for review purposes. 
A program utilizing slides can be used with very large 
groups, small groups, or individuals with equal facility. 
For any institution contemplating expanded use of 
locally produced programs a great many problems do seem to 
arise. Often instructors are not versed in programming 
techniques, or in production and use of visuals to accompany 
a program. Also instructors seldom have time for experi- 


mentation. Given a little time, however, such problems 
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usually can solve themselves. 

Probably one way of gradually moving into a system 
of programming would be to hire a person part-time on a 
contract basis who had some knowledge of programming and 
audiovisual techniques. Such an individual could begin by 
working with an interested instructor who was given some 
time for program development. One or more programs could 
be produced and used by one or more instructors. This 
would introduce staff to this technique. Should such 
programs provide advantages a full-time individual could be 
hired to aid in such development. In initial stages an 
institution may hire two or three individuals on a contract 
basis and thus become acquainted with different approaches 
to program development. Such an approach might also enable 
an institution to hire the individual most suited toits 
needs. Almost certainly such an individual should have 
progressed beyond the skill level of an audiovisual 
technician, and be versed in the educational application of 
new audiovisual techniques and in production of illustrated 
programs. 

One must remember that experiments simply provide 
guidelines and it is only after a good deal of experience 


in an individual setting that final decisions can be made 
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about the most efficient presentation of learning exper- 
jences in that setting. 

Allweducationalsinmsticutions should have an eye 
toward developing such experiences, for Seldom can we Say 
that we have reached an ultimate in our level of instruction. 
In the race for improvement we need to realize as well how 
seldom it is that we can simply look at learning innovations 
and immediately see the advantages and disadvantages of that 
innovation. But where the possibility of an advantage 
exists, there educational institutions should be examining 
and experimenting. 

Jean Schweer (1968:vii) writes: 

Educators are reminded daily of the impact of the 
growing body of knowledge in such fields as the 
basic sciences, medicine and education. Much of 
the "knowledge explosion" touches the practice 

of nursing in two Separate but interacting 
dimensions” (1). application of an’ infinite variety 
of technological advances to direct patient care 
and (2) utilization of new teaching methods and 
devices. 

It is not enough, however, simply to be reminded. 
Action should be taken in utilizing modern technology in 
education. 

This study showed four approaches to a learning 


method not widely used. Experimental results seemed to 


indicate that this method had some advantages Over a 
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lecture and textbook presentation with similar goals. 
Similar techniques need to be tried on a wider scale. 
Gilbert criticized the instructional field writing: 
For evidence of uncritical and precipitate 
development I have to go no further than to 
point out that there probably exist 100 different 
mechanical gadgets oddly called "teaching 
machines" and in sharp contrast maybe no more than 
two or three teaching programmes Wich in 
any way may be called complete. Gilbert (1960:477) 
Since Gilbert's writing changes have occurred in 
programs as seen in Postlethwaite (1970) and Seedor (1963), 
but the need of the moment is still for development of 
learning programs which can be analyzed, improved and 
utilized in student learning rather than emphasizing 
instructional instruments. An anatomy instructor in 
nursing education with a camera and a commitment toward 
carefully developed learning experiences which can be tested 
analyzed and improved is taking a first step in CHLS adi recei on. 
A second step can come only after a variety of 
programs are in widespread use through analysis of and 
experimentation with such programs. 
This study can provide a pattern for program 
development and presentation formats. It also supplies some 
data concerning the comparative effectiveness of these 


formats in a particular setting. In conjunction with a 


number of other studies this experiment helps to fill out a 
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Picture regarding means of presenting programs to students. 
However, only when these formats are compared on a wider 
Scale with programs in a variety of subject areas will 

it be possible to estimate the generalizability of the 
conclusions reached for even such a limited population 


as first year nursing students. 


SUGGESTIONS FOR FURTHER RESEARCH 


1. A basic finding in this experiment was that there 

was no Significant difference in average learning scores 
among the four experimental groups on immediate post-test or 
on delayed retention test. However, there did exist 
considerable difference in average time taken for different 
treatment groups. The individually-paced, audio-verbal 
group took longer than the individually-paced, printed- 
verbal group. Media-paced groups were given the same time 
period. Since all groups achieved approximately the same 
results on post-test and retention-test it seems logical 
that more time would not have benefitted the media-paced 
groups Since individually-paced groups who took all the 
time they wished did not do significantly better while 


spending a good deal of additional time to that spent by 
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the media-paced groups. 
(a) Future research could take the program 
developed for this study, or a Similar program, 
and do a variety of experiments on the media- 
paced presentations. Different rates of presen- 
tation on audio-verbal and printed-verbal modes 
should be used with the media-paced groups to 
ascertain which, if either or neither, presen- 
tation can be shortened substantially without 
loss in learning scores. 
(b) Similar experimentation should be done 
using compressed speech techniques to shorten 
the presentation time of the taped presentation. 
2. This experiment was based on a learning program on the 
anatomy of the ear. Future research should involve similar 
presentation techniques as those used in this experiment 
with several different programs. This would help to 
determine how generalizable are results such as those 
gained in the present study. 
3. The materials for this study were developed locally 
using specific behavioral objectives. If more instructors 
decide to produce their own programs, it may be helpful to 


have specific production guidelines. A difficult area of 
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research to approach, yet one which could be highly bene- 
ficial, is research which would provide guidelines for 
program production. 

4. If a number of similar programs to the one in this 
study could be used with nursing or Similar classes a 
more reliable and carefully developed questionnaire 
could be given to students to ascertain their reactions 
to different learning modes. Since the learner is often 
thoughtof as the centre of learning or instructional 
activity, such a questionnaire, drawing as it would 

from learner experience and interest could be valuable 


in designing optimum learning environments. 
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The list of behavioral objectives which follow are 
organized in the following manner. A general objective for 
thestotalsprogram 1 sacmen first of all Thesrest of whe 
objectives are listed as six major objectives with a number 
of more specific behavioral objectives listed beneath each 
of the major ones. 

For purposes of convenience the major objectives 
will be capitalized and the specific behavioral objectives 


will appear in lower case. Both will be titled objectives. 


GENERAL OBJECTIVE: Given time to cover these materials 
learners shall be able to explain basic phenomena concerning 
sound waves and sound pressure, and be able to describe the 
primary function of and interrelationship among the three 
major structures of the hearing mechanism. Given an Veonic 
representation learners shall also be able to point to parts 
when named, or name parts when pointed to, -2 well as being 
able to describe the function of these individual parts, or 
to recognize the function of parts when these functions are 
described. Given an iconic representation of the entire ear 
or that part dealing with equilibrium, eee shall be able 
to name parts of the mechanism or equilibrium when those 
parts are pointed to, or point to parts when named, as well 


as being able to describe the functions of those parts. 
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MAJOR OBJECTIVE I 

The learner shall be able to describe a molecule, 
the nature of molecules in a gaseous state, the results of 
molecular collisions, and the phenomena of sound pressure. 

Objective 1. The learner shall be able to describe 
a molecule as being the smallest part into which a substance 
can be broken without changing its nature, and always 
existing in different states of motion. 

Objective, 2e= Ines learner shall be able to describe 
the nature of molecules in a gaSeous state as being one of 
free association with no fixed position and in constant 
collision with one another, imparting motion to other 
molecules in a manner similar to billiard balls on a pool 
table. 

Objective 3. The learner shall be able to describe 
a sound wave as a regular motion of a number of molecules. 

Objective 4. The learner shall be able to describe 
sound pressure as the force exerted by the molecules in 


sound waves. 


MAJOR OBJECTIVE II: The learner shall be able to identify 
by name the three major parts of the hearing mechanism, 


describe their general function as a system, and their 
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individual roles in this system. 

Objective 1. The learner shall be able to define 
mechanical energy as that which exists whenever an object 
or particle which has weight is in motion, and relate this 
to moving molecules. 

Objective 2. The learner shall be able to describe 
the major function of the hearing mechanism as being able 
to change mechanical energy due to sound waves into 
electrical energy for transmission to the brain. 

Objective 3. The learner shall be able to identify 
by name and location the three major parts of the hearing 
mechanism and the eighth cranial nerve. 

Objective 4. The learner shall be able to describe 
the function of the outer ear as being that of gathering 
moving air molecules and funnelling them in to make contact 
WiEtheArSenSuLlVvVerparceOLecthicsmiddle car. 

Objective 5. The learner shall be able to describe 
the function of the middle ear as being that of a bridge 
transferring mechanical energy from outer ear to inner ear 
in a controlled manner. 

Objective 6. The learner shall be able to describe 
the function of the inner ear as being that of changing 


mechanical energy to electrical energy. 
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Objective 7. The learner shall be able to describe 
the function of that part of the eighth cranial nerve which 
joints the curled part of the inner ear as being that of 


carrying electrical impulses to the brain. 


MAJOR OBJECTIVE III: The learner shall be able to identify 
the parts of the outer ear by name and position, and 
fdentrry thesrunctron Of these parts. “He shall also De 
able to identify by name the secretion of the auditory 
canal, cerumin, its purpose and possible danger. 

Objective 1. The learner shall be able to identify 
by name and position, the auricle, the auditory canal, and 
material secreted by the auditory canal, cerumin. 

Objective 2. The learner shall be able to describe 
the function of the auricle and the auditory canal as being 
that of a funnel collecting moving molecules and directing 
them to a sensitive part of the middle ear. 

Objective 3. The learner shall be able to describe 
the curvature of the auditory canal as curving up and then 
down. 

Objective 4. The learner shall be able to describe 
verbally or demonstrate on a live adult subject the proper 


method of readying the auditory canal for reception of 
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medi cationjebnateot pussangeups,andeback on thesauricle. 
The learner shall be able to describe or demonstrate 
that on an infant or young child the opposite is true and 


one must grasp the ear lobe and pull down and back. 


MAJOR OBJECTIVE IV: The learner shall be able to describe 
the function of the oes ear, identify the major parts 
by name and position, as well as describe the position and 
influence of the mastoid cells. 

Objective 1. The learner shall be able to describe 
the function of the middle ear as being that of transmitting 
mechanical energy due to moving air molecules from the outer 
ear to the inner ear. 

Objective 2. The learner shall be able to identify 
a membrane as a thin flexible layer of tissue. 

Objective 3. The learner shall be able to identify 
the ear drum tympanic membrane by both these names and by 
DOSLELON, 

Objective 4. The learner shall be able to describe 
the function of the ear drum as being * membrane extremely 
sensitive to sound pressure, and moving rapidly in time with 
fluctuating sound pressures due to the moving molecules of 


sound waves. 
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Objective 5. The learner shall be able to describe 
the function of the middle ear bones as being the trans- 
mission of mechanical energy from the ear drum to the 
inner ear with greater force and while moving a lesser 
distance. 

Objective 6. The learner shall be able to designate 
the three bones of the middle ear by name and position 
using both common and scientific names, Malleus (hammer), 
Incus (anvil), and Stapes (stirrup). 

Objective 7. The learner shall be able to identify 
the eustachian tube by name and position and describe its 
function as being that of equalizing pressure between the 
auditory canal and middle ear cavity. 

Objective 8. The learner shall be able to point out 
the position of the mastoid cells, identify them by name and 
describe the possible danger which they provide due to 
harbouring infection and providing a path for infection to 


spread. 


MAJOR OBJECTIVE V: The learner shall be able to differ- 
entiate between the auditory part of the inner ear and the 
part related to balance, describe the function of the 
auditory part of the inner ear, and be able to identify by 


name and position the elements and describe the function of 
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these elements. 

Objective 1. The learner shall be able to describe 
the function of the inner ear as being the final site at 
which mechanical energy is changed to electrical energy. 

Objective 2. The learner shall be able to designate 
by name and position the osseous and membranous labyrinths 
of the inner ear, and state that both are fluid filled. 

Objective 3. The learner shall be able to identify 
the oval window by name and position and describe the 
function as being to transfer mechanical energy from the 
middle ear in to the inner ear. 

Objective 4. The learner shall be able to identify 
the cochlea by name and position. 

Objective 5. The learner shall be able to describe 
the cochlea as a hollow body with two chambers, one, part of 
the osseous labyrinth, and the other, part of the membran- 
ous labyrinth; and that they are together rolled up in the 
shape of a snail. 

Objective 6. The learner shall be able to identify 
by name and position the two membrane covered openings of 
the cochlea which open into the middle ear cavity, the oval 
window and the round window. 


Objective 7. The student shall be able to describe 
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the function of the oval window as creating pressure on the 
fluid of the membranous labyrinth, and the function of the 
round window as dissipating that pressure. 

Objective 8. The learner shall be able to identify 
the vestibular and tympanic canals by name and state that 
the oval window opens-into the vestibular canal, and the 
round window into the tympanic canal. 

Objective 9. The learner shall be able to designate 
the item separating the vestibular and tympanic canals as 
part of the membranous labyrinth. 

Objective 10. The learner shall be able to desig- 
nate the portion of the membranous labyrinth as it appears 
in the cochlea as the cochlear duct. 

Objective 11. The learner shall be able to identify 
by name the fluid of the membranous labyrinth, or cochlear 
duct, as endolymph, and the fluid of the osseous labyrinth 
as perilymph. 

Objective 12. The learner shall be able to identify 
by name and position two divisions of the cochlear duct, the 
Reissner's membrane and the basilar membrane. 

Objective 13. The learner shall be able to identify 
by name and position the Organ of Corti. 


Objective 14. The learner shall be able to identify 
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by name and position the parts of the Organ of Corti, hair 
cells, tectorial membrane, and nerve fibers. 

Objective 15. The learner shall be able to state 
that it is bending and twisting of the hair cells of the 
Organzot Cortis which produces electric current that is 
interpreted as sound in the brain. 

Objective 16. The learner shall be able to state 
that twisting of the hair cells is due to the tips being 
caught in the tectorial membrane, and the base of the hair 
cells being imbedded in the basilar membrane, and that 
motion of the middle ear fluid causes these membranes to 
move in opposite directions. 

Objective. eee lice canner sha lim pesado les to stare 
that movement of the oval window produces movement in the 
perilymph which is passed to the endolymph through 


Reissner's membrane. Movement of the endolymph causes 


vibration of the basilar membrane and twisting of the hairs 


of the hair cells. 


Objective 18. The learner shall be able to identify 


by: name and position the eighth cranial nerve, and that part 


of it designated as the cochlear nerve. 
Objective 19. The learner shall be able to state 


that electrical signals produced by the hair cells travel 
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through the cochlear nerve to the eighth cranial nerve to 


the brain where they are interpreted as sound. 


MAJOR OBJECTIVE VI: The learner shall be able to identify 
that part of the inner ear used for equilibrium and identify 
by name and position the major elements responsible for 
equilibrium. | 

Objective 1. The learner shall be able to state 
that the actual mechanism) of equilibrium 1s found in part 
of the membranous labyrinth even as the apparatus for 
hearing was found in the membranous labyrinth of the 
cochlea. 

Objective 2. The learner shall be able to identify 
by name and position the semicircular canals, the ampulla 
Crether semicircular canalsys and the utrictle: 

Objective 3. The learner shall be able to identify 
the ampulla and the utricle as containing the apparatus of 
equilibrium. 

Objective 4. The learner shall be able to state 
that the actual mechanism of equilibrium is a number of hair 
celle similar to the hatrecells of the Organ of Corti, 

Objective 5. The learner shall be able to describe 
a generalized structure of the apparatus of equilibrium as 


consisting of one or more hair cells with hairs which 







ot ovis Is instondidete ent ot ove 


-biuse 26 bedoxyiesri core v4 



















vVAtsnoebi ot elds od Liste seameel = 


Yiiitnsebr Bis mriazdtligps wet beev aso “ona vat ‘to ox8q. pores * 


ve p= Ae 
tot sid knriouaad 3tnomeis ee at arts nolsttog a omen yd 
. s em ae 
avr tape 
sisja oj ofds sd Liste tsntisel sat of ovistoate a _ 
f5q nt Hnvot at sw Edi Stdpe ta nihil ‘Gane od ‘etl _ 
tot sustsetsaqs ofF bs iene orto cuons damon ons to. 
la Ss 4c + ar: F 
add, 6 iintavent auonsitdmsat’ i a Saved asw pntizsed _ 
> as Le 
acs: Wa 


1 @oe 
witsrebt of sids od Ilsde TSAI SL aT it ovtsoeta 


bj 


siivgms eft .aisoss pee sox io hse ‘ote noid beog nae omen yd a 
ier “See 

,elorxty $f? Bab ei8tis 1sivozio ines ods to 

=~ Ape ee 


rane aie 
to Seer ons phinisdnos 26 ofapaiy ents bas al Lugs: ve 


; ¥ sa 


smu tad Lis 
Lehane 5, (al gall ce 
sista og aids. adi b eile ronasel oat a rise 
tid 33 bei a 7 ee . 
+2 = ~ — 


yittnebs oF sids ad Ifede xen aie out -£ 





130 


protrude into a gelatinous membrane containing otoliths, 
Panyeol tesot .celciiumecer polars: 

Objective 6. The learner shall be able to state 
that movement of the head causes the otoliths to move due 
to gravitational attraction and cause movement of the hair 
cells which produces an elective current. 

Objective 7. The learner shall be able to identify 
Ehe mechanism Of edul ll obi iumews clin the utricle as the 
Maculay end swithin themanpul lasassthe crista ampullanis: 

Objective 8. The learner shall be able to state 
that twisting of the hale cells produces an electric current 
which passes through nerve fibers to a branch of the eighth 
cranial nerve and from there to the brain where the message 
is interpreted. 

Objective 9. The learner shall be able to state 
that the sense of hearing and equilibrium is due to the 
interpretive mechanism of the brain and not to the nature 
of signals generated by the respective hair cells. In 
connection the learner shall be able to state that some- 
times signals from one centre such as sight do pass over to 
the hearing centre with resultant confusion in the inter- 


pretive centre in the brain responsible for sound. 
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APPENDIX B 


The script which includes the verbal information used 
in the program on which this experiment was based as well 
as agdescription of each vasual follows, At each point 
where a xxx appears in the script, a new page in the 
original program booklet is indicated, as well as 


signalling movement to a new slide. 
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the. TMmtle slide 
THE EAR 


2. rPackageviof 
salt, with salt 
spilled beside 
niet 


3. Representation 
of sodium and 
chlorine molecule. 


4. Representation 
of salt molecule 


During this time of individualized 
instruction you should attempt to work 
as efficiently as possible. Each page 
of the instruction booklet contains 
instructions relating to one slide. 
Each time you complete a page of the 
instruction booklet you should advance 
the slide projector unless specific 
imstxcuctions are tgqiven to the scontrary. 


Proceed now by making sure that your 
projector*is turned on and advance 
toeche gsurst visual’ whachwshould be 

a title islide of «the ear. “Leaving this 
vasualigomaturn ato tthemnexti*page “of “the 
manual. 

xo 


We are goingirto begin our ‘discussion 
with something seemingly far removed 
fronet hevear #eVIni stiis taéconsideration 
of molecules, for you see without 
molecules you wouldn't hear. Now you 
probably know a great deal about mole- 
cules, but let's take a little review. 
XXX 


For example salt is made up of molecules 
which contain in turn a molecule of 
sodium and a molecule of chlorine. 

x 


If you were to take a crystal of salt 
andi@stamt divi diirig? it imtoo spi éces, sou 
would finally reach the place where by 
dimm.ding at further you would no Longer 
have salt but sodium and chlorine. 
Let's suppose the white ball is sodium 
and rthel billackone? Ws’ 'chlorine. 

xxx 
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7. Cue length- 
wise moving 
several balls. 


8. Drum 
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The sodium and chlorine are now tied 
together. When they are so tied we 
Have? ot molecuile: of tsality a iiatias 
divided further we no longer have salt. 
Mus cutest plaiinickhaticarmoke cule nto iva 
substance is the smallest part that a 
substance can be divided into and still 
have the same properties it started out 
with. There is one other thing about 
molecules, however, we cannot see here. 
Molecules are always in motion. The 
difference between a solid, a liquid, 
and a gas is simply how much the mole- 
cules of a substance are moving. The 
airearocund miscus argas” andyun iacgas 
molecules move a lot. 

bee 


We might compare molecules of a gas 
withethes balls on a ipool, table: If 
theseeballstmovedeabl thestimesthe 
comparison would be closer. Imagine a 
pool table full of moving balls which 
still could have their direction 
changed. 

xXx 


We could make one of the balls move as 
we wished, or 
XXX 


we could take an item such as the one 
shown and cause several balls to move 
together. To make molecules move in 

this way we need a vibrating object. 

xxXX 


Drum heads vibrate when they are struck, 
pushing out molecules of air from their 
surfaces, just as a pool cue pushes a 
babieor balbs outdineérontet ate 

XXX 
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9. Pool table 


10. Generalized 
drawing of ear 


Now molecules do not weigh as much as 
pool balls but they do have weight. 
Thus a molecule striking a surface 
exerts some pressure. Many molecules 
striking a surface together exert more 
pressure, just as many moving pool 
balls would exert more pressure than 
would one. Imagine that the end of 

a pool table were made of thin rubber. 
When one ball hits it, it would move 

a little. Several balls would make it 
move more. Any vibrating object pushes 
thousands of molecules out from its 
surnfacess ‘Such? avmotion ofsmany mole- 
cules moving out from a vibrating 
surface is called a sound wave. The 
pressure such a sound wave exerts when 
it strikes a surface is called sound 
pressure. 


Now mechanical energy is a property of 
anything which moves and has weight. 

A moving ball has mechanical energy. 
So does a moving molecule. 

XXX 


Here we have a generalized drawing of 
the ear emphasizing its function. We 
have learned that the greater the 
number of molecules striking a surface 
at one time the greater is the pressure 
onmthat ssuriiacesi fr Onelyparnteort thevear 
acts as a funnel gathering moving air 
molecules and directing them to strike 
a membrane we call the ear drum. When 
the ear drum moves it pushes against a 
bridge of bones here represented as a 
blue wedge. Motion is passed through 
these bones and causes motion in a fluid 
which eventually causes an electric 
Gunrentieto be produced. This electric 
current is interpreted by the brain as 
sound. 

XXX 
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ll. Gen. drawing 
of ear labelled, 
outer ear, middle 
ear, inner ear, 
and nerve. 


ee Far, labelled 
as above 
ESS" Earl +outer 


ear colour coded. 


14. Ear, middle 
ear colour coded. 


Niele 


If we were to label this diagram 
as its parts relate to hearing we would 
have: outer ear, a funnel collecting 
moving molecules so they can exert 
their energy at one particular point, 
the ear drum. The middle ear transfers 
motion from the outer ear to the inner 
ear, and in the inner ear mechanical 
energy due to the initial moving air 
molecules is changed to electrical 
energy. 
sie 


Here are the same labels on an actual 
representation of the ear. Before we 
examine these parts in detail we will 
quickly survey their major aspects. 
XXX 


The outer ear is the part which can be 
touched and observed from the outside. 
As mentioned it serves as a funnel 
collecting sound waves and directing 
them in to the membrane which closes 
OGL *the canal’parte ofvthe outer ear. 
xcs 


The membrane just mentioned, the ear 
drum, will be regarded as part of the 
middle ear. Energy arrives at the ear 
drum in the form of mechanical energy 
due to moving air molecules. This 
energy varies tremendously, from a 
quiet whisper to the scream of a jet 
engine. The middle ear bones are 
designed to carry the energy due to the 
whisper to the inner ear in a recogniz- 
able way, and to stop large vibrations 
of the membrane from causing damage to 
the inner ear. 

XXX 


mesperd. eint Lsdeh SF" 
binow-eW poltaes Ostet 
onateatton Lecard. a4 
Juexe nao: fords 92 &9 netom Bok 
Jnoted- wives iAg ene! sec-ybuped 1 ohh 
ajeteqdnss? sas ollihit eee eines Tho Ss 
teGhk ett O32 x50 7EINS ee ie 
[sstnasdosam 168. Tain? Bay nh Bae 
vie petve intebai sit os arb veins 
{si Pisosls oF bepnsds el ebtuoe lan 


“Nessne 












Lav3oB na ie a techie: CTs ae oft aap cieh. 
ew saoiseh tse sds) To acta si nsepagex 


fliw ow Itaseb. ar S2e8c thetegghs: Sk aee> 


josqes sof sem, ties yeavaige yitsiup 
bo +4 


- 


_~ 


ed nso dotdw tag S03 er teeciSe0G eae 
obfetne od “noi? ‘bovibado Das. berigved 
fendnt 2 2e eotvxee ti “fends ait’ ek 
phissextS bas asvew Snvice pa isoaieee 
eseois ditde sostdmam eft of rs 
. 269 i990cC att 10 S$usq IeneS ons ; 
xa 
+55 eft -,baenolsInsm 2anE 
aft to Steq‘ ds. bshrspss oo Li iw nus 
wea ctft Je 26viins Yyeuang pees 
yotene: JSeteddtoem 20. nm10d atin ad! 
‘aed Rate tom 146 pritvem: ‘os prs 
eoisey « ae 


| 


 batfedsl 


ona idiot, ott 



























tosh die aie da ak ae 


a _ pone! u 
a zennt = 


i tS ae 
evods a6 
xs3u0 18a et 


i, ar, sinner 
ear color coded. 


Lb. CU +o outer 
ear, labelled 
OUTER EAR 


Ace CULO OULET. 
ear with labels, 
auricle, auditory 
canal, cerumin, 
ear lobe and 
helix 
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The bridge of bones referred to is 
fastened to a membrane of the inner 
ear. When these bones move this 
membrane also moves. Inside the inner 
ear are fluids which are thus put into 
motion. This motion moves certain 
elements and presto mechanical energy 
becomes electrical energy. 


But electrical energy has no meaning 
by itself. It is only when this elec- 
trical energy reaches the brain that 

it becomes interpreted aS sound and you 
are looking at the nerve, here colored 
green, that starts the signal on its 
way. 

XXX 


Even when examining the ear in detail, 
a brief look at the outer ear is nearly 
all we need to take. We are already 
acquainted with its function which is 
to increase the sound pressure on the 
membrane or ear drum which is the first 
part of the middle ear. 

soos 


However, aS a nurse you will need to 
know certain terms. After all there are 
handsome doctors around whom you will 
wish to impress with your brains as well 
aS with your beauty. To do this you may 
need to know that the outer part of the 
ear is called the auricle, the top of 
the ear is the helix, the bottom pro- 
jection is the ear lobe. The canal 
leading in from the aurical is the 
auditory canal. Modified sweat glands 
in the auditory canal produce a wax-like 
substance known to most of the world as 
wax, but professionally known to you as 
cerumin. Its purpose is to lubricate 
and to prevent entrance of foreign matter 
into the auditory canal. This cerumin 
can also build up, grow hard, and 
obstruct the auditory canal. 
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Vo merclU TOL Oucer 
ear, lines to 
parts named above 
with letter a, 

ip ea, sana, en 


Po ee CUTOL maddle 
ear, labelled 
MIDDLE EAR 


Often medication must be applied to 
the auditory canal. As you see in the 
diagram the canal curves up and then 
down. If you grasp the helix of the 
auricle firmly and pull up and back 
medication will run in smoothly. Do 
abPpontyoursel f tright snow. "Notice that 
it would be a simple matter to pull 
too hard. Many a patient has started 
hiding under hospital beds because a 
nurse pulled his helix too hard. An 
oppo ite technique must be used for 
children. Here one must grasp the ear 
loke and pull down and back before 
administering medication. 

XXX 

Now let's review the outer ear. First 
think of the purpose. 


I hope you remembered that it was to 
increase the sound pressure on the 
middle ear membrane, or to carry 
mechanical energy due to moving air 
molecules to this location. And the 
parts in order are helix, auricle, ear 
lobe, cerumin and auditory canal. 

XXX 


Now we can move to the middle ear. 

It is interesting to note how the more 
complex parts of the ear are increas-~ 
ingly protected. For example the 
middle ear is protected by being well 
inside the skull, and also protected 
by the curve in the auditory canal. 
poe. 
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20. ~CUeor miaale 
ear, labelled 
membrane, middle 
ear bones or 
osSicles. 


2c. Of emiddile 
ear. Eustachian 
tube labelled and 
arrows showing 
direction ,0f& air 
pressure on the 
ear drum. 
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It would seem that the only reason 
we have the middle ear is to transmit 
mechanical energy from the outer ear 
to the inner ear in a controlled 
manner. Notice, however, that the 
middle ear bones, or osSSicles, are 
supported by ligaments. These liga- 
ments control the amount of movement 
possible to the ossicles. This prevents 
their moving too far and putting a hole 
in the inner ear. Also the ossicles 
work together like a lever. The result 
is that motion on the membrane of the 
inner ear is reduced; in other words 
the inner ear membrane moves a lesser 
distance than the outer ear membrane or 
ear drum. “But a force applied to the 
ear drum becomes larger on the inner 
ear membrane. For example a pressure 
of one pound per square inch on the ear 
drum might become ten pounds per square 
inch on the inner ear membrane. 


Now take a close look at the terms 
applied to parts of the middle ear 
mechanism. The membrane beginning the 
middle ear is called in common terms 
the ear drum and in scientific terms 
the tympanic membrane. Notice that the 
osSicles are composed of three bones 
commonly called the hammer, anvil and 
stirrupa® Sciéentificallysthey are 
called the malleus, incus, and stapes. 
Go over these terms in your mind for a 
few moments. 

XXX 


There is another important part 
connected with hearing in the middle 
ear. We are all acquainted with the 
fact that air pressure is usually some- 
where between 14 and 15 pounds per 
Square inch. However this pressure 
changes which means the pressure out- 
side the eardrum changes. Now if 
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nice a3 xogmt 


Doe CUsoL middie 


ear, mastoid cells 


labelled. 


Zope Cleon middle 
earn with lines to 
each part named 
and letters a, b, 
‘ah Xe, Wee ben, cebars! 
aie 


pressure outside the ear were to 
increase above pressure inside then 
the ear drum would be stretched in, 
and in a stretched position it would 
not be sensitive to varying sound 
pressures produced by sound waves. 
Therefore a mechanism exists to keep 
pressure the same on both sides. This 
is the eustachian tube which opens in 
the throat. Air coming into the 
throat through the nostrils or open 
mouth travels up the eustachian tube. 
This maintains an equal pressure on 
both sides of the ear drum. 

Bek 


The last item we refer to is here 
because of location and not because of 
aedinectelinkywitheheertngs athese are 
the mastoid cells. They exist as 
pockets in the bones around the middle 
ear. Often infection starts here, and 
these cells offer a path for infection 
to spread. 

xXx 


As a review of the middle ear first 
try to remember the function...In your 
mind you should have been going over 
something Like «this. It carries 
mechanical energy from outer ear to 
inner ear in a controlled way in order 
to protect the inner ear and amplify 
minute vibrations of the ear drum. 


Name the parts designated here. 


First of all you should have recognized 


the eustachian tube, then the three 
bones which are together termed the 
ossicles, and separately the hammer, 
anvil and stirrup. Then there are the 
mastoid cells, and unlabelled are the 
ligaments holding the ossicles and the 
tympanic membrane. 
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20. CU of “Inner 
ear, labelled 
INNER EAR 


25. CU of inner 
ear, cochlea 
colour coded 


26! GU lofeinnes 
ear showing 
membranous and 


osseous labyrinths. 


Ze, tCUCot winner 
ear, labelled 
osseous labyrinth, 
membranous laby- 
rinth, perilymph, 
and endolymph. 


We have finally gotten the mechanical 
energy which started as a number of 

air molecules moving together through 
the tympanic membrane and the ossicles 


EG, the sinner®ecar? 


XXX 


However the inner ear is not just 
meant for hearing. It also provides 
us with a sense of balance. The lower 
part shaped like a snail provides for 
hearing. The upper part with the semi- 
circular canals is responsible for 
balance. Right now we wish to centre 
attention on the lower, snail shaped 
panteorethe innerieéar. 2eThisiprceot 
the inner ear is called the cochlea. 
The part we are looking at now repre- 
sents the body outside part of the 
cochlea. 

se 


Letushl ookG@mnsidetthis*bonyrcoverimng: 
Inside we find a membranous tunnel 
which follows the same twisting path 
as the bony exterior. These twists 
and turns have led anatomists to call 
these structures labyrinths even as a 
twisting tunnel is called a labyrinth. 
Since osseous and bony mean the same 
thing, the bony covering of the inner 
ear is called the osseous labyrinth, 
and the soft inner tunnel is called 
the membranous labyrinth. Both of 
these tunnels are filled with fluid. 
Actually the fluid of the osseous 
labyrinth supports and protects the 
soft inner membranous labyrinth. 

xxx 


The fluid of the osseous labyrinth is 
the perilymph. Peri- of course means 
around or outside as in perimeter. 
Endo- means inside; therefore the fluid 
of the membranous labyrinth is the 
endolymph. 

xxXX 
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200 2 CULORI nner 
ear with cochlea 
and oval window 
labelled 


So nme OL cochlea 


showing walls of 
membranous 
labyrinth 


20q81GU oLbnnner 
ear with oval 

window and round 
window labelled. 


31. $Unrolled 
cochlea, labels 
for round window, 
perilymph and 
endolymph. 


Now let us return to the matter of 
energy transmission. The ossicles 
deliver their energy to a membrane 
found in the osseous labyrinth. This 
is called the oval window. As the 


oval window moves in and out pressure 


is applied to fluid inside, the peri- 
lymph. This pressure causes motion 
tneeheatluLrdseok Eheicochiea, atheasesnail 
shaped part of the inner ear. 

xh 


If we look at the cochlea in cross 
section we can see that the walls of 
the hollow membranous labyrinth divide 
the osseous labyrinth into an upper 
and lower part. 

XXX 


Thus the coloured portion we see here 
extends across the osseous labyrinth 
from one side to the other, even 
though it does not extend from top to 
botteomace LEeoneslooks icarefullysat the 
centre jonethe coil.-of thetcochleagone 
can see that the end of the membranous 
labyrinth does not touch the osseous 
labyrinth. Thus when pressure is 
applied at the oval window fluid moves 
on top of the membranous labyrinth 
around the end and back beneath it. 

A second membrane, the round window 
moves in and out with this motion. 
Excess mechanical energy is thus 
dissipated through the round window 
and out into the middle ear cavity. 
XXX 


A look at the cochlea as though it were 
unrolled may help illustrate what 
happens. Pressure is applied at the 
oval window. This causes motion in the 
perilymph which travels through the 
cochlea until finally the energy is 
dissipated at the round window. Some 
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a2 .eeUnrolLled 
cochlea labelled 
cochlear duct, 
tympanic canal, 
and vestibular 
canal. 


33enbsUnTco 1] led 
cochlea labelled 
vestibular 
membrane and 
basilar membrane. 


34, X-sect. of 
cochlea vestibular 
membrane and 
basilar membrane 
labelled. 


35... X-sect., of 
cochlea, Organ of 
Corti labelled. 


motion is also transmitted from the 
perilymph to the endolymph in the 
membranous labyrinth, or cochlear 
duct, which is a highly significant 
fact, 

ee 


The upper canal of the osseous laby- 


rinth which the oval window opens into 


is called the vestibular canal. The 
lower canal is the tympanic canal. 
The part of the membranous labyrinth 


which separates these two parts is the 
tise) Stein, Ghas ecochlicar 


cochlear duct ; 
duct that mechanical energy finally 
becomes electrical energy. 

XXX 


Because the membranes which separate 
the cochlear duct from the vestibular 
canal and the tympanic canal serve 
different purposes they are given 
distinguishing names, the vestibular 
membrane and the basilar membrane. 
Let's look at a cross Section showing 
these two membranes. 

XXX 


The upper membrane is called the 
vestibular membrane, and the bottom 
one which serves as a base for the 
organ ultimately responsible for 


changing mechanical energy to electri- 


cal energy is the basilar membrane. 
XXX 


On this basilar membrane is the Organ 
Of Goritade. 
ses 
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36. X-sect. of 
cochlea with 
hair cells, tec- 
torial membrane 
and basilar mem- 
brane labelled. 


S72) sect. of 
cochlea with oval 
window, perilymph, 
vestibular membrane, 
endolymph, basilar 
membrane, tectorial 
membrane and hair 
cells labelled. 


38. Nerve fibers 
GOLng Loy brain wien 
labels, nerve fibers, 
cochlear nerve, 
eighth cranial” nerve 
and hearing centre. 
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Fundamentally the Organ of Corti is 
simply a number of cells based on the 
basilar membrane with hair tips caught 
in what is termed the tectorial mem- 
brane. Motion of the endolymph, the 
flaraeor the cochlear duct, “causes 

the basilar membrane and tectorial 
membrane to move. When they move, 
they move in opposite directions 
twisting the hair célls?* This 


twisting creates an electric current. 


XXX 


Let's follow motion from the time it 
Brrives-at) the oval window until Tt 
finally becomes electrical energy. 

You know that the motion starts when 
movement of the oval window is trans- 
mitted toviteby*the*ossicles i This 
motion is passed to the perilymph and 
this produces motion in the vestibular 
membrane. When the vestibular membrane 
moves the endolymph moves and the 
endolymph causes motion in the basilar 
membrane and in the tectorial membrane. 
Since these two membranes move in 
opposite directions and the hair cells 
anemrastened  fORbDOtl eis  pULCS= Lhe 
hair cells®in’ a bind?" The result is 
the twisting of the hairs and electri- 
cal energy. 

seo .4 


Of course electrical energy means 
nothing’ to harr cells};* so*they pass 
this energy along to nerve fibers. 
These nerve fibers join to form the 
cochlear nerve which again joins a 
larger nerve, the eighth cranial nerve. 
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39. As before 
no labels 


40. Brain, broad- 
Side, hearing 
centre colored. 


Le X—-sect. 
Om nner eas 


(Zane ~oOl cochlea 
with cochlea, 
membranous laby- 
rinth, and osseous 
labyrinth labelled 


43, CU of cochlea 
with lines and let- 
ters to oval window, 
vestibular canal, 
cochlear duct, and 
round window. 

44, as above with 
labels. 


As represented here nerve fibers pass 
to both sides of the brain. Injury 

to one side of the brain thus does not 
cause complete deafness. 

XXX 


This side view gives some idea of the 
proportion of the brain given to in- 
terpretation of electrical signals 
fromeehe -cataeel(t iis eplain that nature 
considers hearing important. 

Oe 


As you have seen the inner ear is a 
fairly complex mechanism, even though 
it is based on the relatively simple 
principle that bending a hair produces 
electricity. Many record players work 
on the same principle. The only 
difference is that the ear goes to much 
greater lengths to bend a hair than 
does a record player. 


Now take a moment to review what you 
remember of the workings of the inner 
ear. 
XXX 


First let's review some of the parts. 
The two basic elements are the osseous 
labyrinth and the membranous laby- 

Kaan the 

oor 


Try to put names to the parts desig- 
nated by this diagram. 


RX 


Study this slide. 


144 








ah 
Mtedt 09 
# 9n@.a% 
e2ueo 

xX 


eeaq enadss pci e 
‘yare at tity ents Ys 
jom esab ant nisxdies 


: _ apogiseb « 


+ 


af} to sbi. smog, z8Vin welt ebfe air 
-ni ost nev ip afent, slfa 20) apseaogesa 
zlsapiea ledixtoals Io ots adesase9 
etuten tet! nisi, esol see et? mont 
,jastioami Bpeiiéeeal etebh..enep 

MX 


5 @i 189 teani oft nes eved voy eA 
fovedd cove, \Witinsdoam. saiqaoo yietes 
ciusie yisvissisy ey mo osesd wi. ds 


asuubory ui6d = porkoasd dene efigsonksyg | 


y~ow ateystq bross%,ynaM. .yjlarainele 
ying oft 


foun oc Se0P-tee sda’ dah) eb gonexsaatp 


eett tisl-s Dosd-ed .ehdtpaol se7aep 
.toyelq Brose. a 66am 


noy tsedw waivat oF snemend 4 ets? well 
rancx ots to apnitzew sit to wetness 
| 188 

atted oft io, smot waiver a/etsl deuye 
suoseno. oft aus: etremede sand awe } 
-yaki- 2uonerdmont sit Bae déakeeils 

a) ee nS 


~piesb etueq- od? ni & 


_»Siqlioaréa. ease. ony ne - 





















A5. xX-sect. of 
cochlea with Organ 
Srecorte?, Nnalreceuls, 
tectorial membrane, 
nerve fibers, and 
cochlear nerve 
lettered. 


46. As above with 
labels. 
46. CU of inner 


ear with equilibrium 
centre color coded. 


eee UIC 
equilibrium centre, 
osseous and mem- 
branous labyrinths 
labelled. 


ical energy to enter. 


Two membranes connect the inner ear 
with the middle “ear cavity? They are 
the oval window and the round window. 
The oval window is a place for mechan- 
The round 
window is a place for mechanical 
energy to escape. The vestibular 
canal, tympanic canal and cochlear 
aucvenolamt lurdsfatthey.alsotdinect 
motion in these fluids. 


xKxXX 


Last.of “all there is the little organ 
that finally changes mechanical energy 
to electrical energy and the parts 
that make it up. 

Peeier 


based 
“up sor 


Thiseorgane1seene Organ Of Cort 
on the basilar membrane and made 
hair cells, a tectorial membrane and 
nerve fibers to carry electrical energy 
to the cochlear nerve and from there to 
the brain. 

bic tos 


In*béginning the %d@scussion of the 
inner ear we mentioned that the inner 
Searetultnlled=ctwo Lunccicons.— One wes 
hearing the other was to provide a 
Sensevor equi dorvumeok Dalance sms LL 
is linsthesséemicircularvcanals |thattwe 
find the apparatus for providing a 
sense ,of equilibrium, acsense of 
position relative to the pull of 
gravity. 

Bi 


AS ingthnatc part of the inner ear 
responsible for hearing it is in the 
membranous labyrinth that the mechanism 
for .sequidibrium isetoundy SBasicaily 
the mechanism is found in the bulges 

at the base of the semicircular canals. 
XXX 
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48. Generalized 
diagram, hair cells, 
otoliths, and 
gelatinous membrane 
labelled. 


A9ee CU Of whole 
hearing mechanism. 
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This mechanism again is based on the 
fact that bending a hair can produce 
an electric current, just as we found 
PiaeiesOrgan stteorti Tae Thi smistan 
imaginary construction of what this 
mechanism might look like. We are 
told that hair cells extend into a 
gelatinous membrane containing bits 
of calcium carbonate called otoliths 
or ear stones. When the head moves 


these ear stones pull on the hairs 


twisting them, and you know what that 
does. Also nerve fibers lead from 
thethairucelisaitotthenbrain? These 
fibers also become part of the eighth 
cranial nerve, as did fibers leaving 
the cochlea. 

xx 


You should now have a rather complete 
picture of the parts and principles 
that give us our sense of hearing. 
Before we take a quick review, take a 
fiveagmmnute break. First of all turn 
off the projector, so that when you 
return you will be looking at the 
diagram now visible. 


REVIEW 


Welcome back. You should be looking 
at the same picture you were looking 
atawhenryoueletit. celreyougarenv’ 
looking at it maybe you need to turn 
VOurs pro, Ectornon? CatTheipieruresis 
one of the whole ear. 

XXX 
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50. CU of gener- 
alized mechanism of 
equilibrium. 

Letters. a,- b,; ac,;,.and 
d to designate hair 
cells, gelatinous 
membrane, otoliths, 
and nerve fibers. 


Die CcU OL envure 
ear. 
52a Lara with 


labels for outer 
ear, middle ear, 
inner ear, and 
acoustic nerve. 


See CU,ofLseouters car 
With letters.ayz b, c, 
d and e representing 
auricle, helix, ear 
lobe, auditory canal 
and cerumin. 
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We -will.first,of all» review: the 
mechanism of equilibrium. This 
diagram simply shows a functional 
relationship between the elements 
involved in equilibrium. Otoliths 
in the gelatinous membrane move when 
the head moves; they put pressure on 
the hair cells which twist and 
produce an electric current which is 
carried by nerves to a centre of 


equilibrium in the brain. 


The mechanism of equilibrium is found 
in the bulges at the base of the semi- 
circular canal si 

XXX 


The mechanism of hearing exists for 
one; purpose, ‘that is to produce 
electrical signals from the mechanical 
energy found in moving air molecules. 
Do you remember the three major divi- 
sions of the ear, and the primary 
function of each? 

OG 


There is first the outer ear meant to 
gather moving molecules and direct 
them in to the ear drum of the middle 
ear. The outer ear increases sound 
pressure on the ear drum by cauSing a 
greater number of moving molecules to 
Strike it. The middle ear simply 
transfers mechanical energy from 
outer ear to inner, and the inner ear 
takes this mechanical energy and 
transforms it into electrical energy. 
Sress 


There are only a few parts to the 
outer ear, and these are all rugged 
parts Since they could be easily 
damaged. Name the parts pointed to 
here. 

XXX 
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54. As above with 
with labels. 


55. cu of middle 
ear lines and 
letters to ossicles, 
hammer (malleus) 
anvil, (ineus), 
stirrup (stapes), 
tympanic membrane. 


56.4 "cu “of inner 
ear, lines and 
Yetters to’ oval 
and round windows 
and cochlea. 


57. As above with 
labels. 


BSetecu of cochlea 
with lines and 
letters Cosemen-= 
branous and osseous 
labyrinths and 
PLULASs 


-and stapes. 
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Here are the parts named for you. 
poles 


Name the parts of the middle ear 
pointed to here. One part not label- 
led is the tympanic membrane or ear 
drum. The other parts in order are 
the eustachian tube, the ossicles or 
hammer, anvil, and stirrup scienti- 
fically known as the mMalireus ofncus, 
fast) Of sall- are the 
sometimes trouble causing mastoid 
cells. ‘ 

By now I have so much faith in you 
that I am sure that you remembered 
these parts. Possibly you forgot one 
of the scientific terms for one of the 
ossicles, but that can be forgiven. 
If you forgot two, well, Veties Oe 
consider that possibility. 

XXX 


Now we come to the complicated part, 
the inner ear. Pointed to here are 
the membranes which open from the 
inner ear into the middle ear cavity, 
and the coiled structure in which are 
found the cells responsible for 
hearing. 

xk 


Of course the membrane to which the 
stapes is attached is the oval window, 
the other membrane is the round 


window, and the snail-shaped object is 
the cochlea. 
xXX 


If we could break up the fine bone 
constituting part of the cochlea and 
look inside we would see that a soft 
winding tunnel occurs inside the outer' 
bony one, and that both are filled 
with fluid. 

xxXX 
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59. As above with 
parts labelled. 


60. X-sect. of 
cochlea with lines 
to vestibular canal, 
tympanic canal, and 
cochlear duct. 


61. As above with 
labels. 
61. X-sect. of 


cochlea with lines 
BOLOrgan Of COLLa, 
hair cells, tectorial 
membrane, and nerve 
fibers. 


The membranous tunnel is the membran- 
ous labyrinth. It is filled with 
endolymph. The bony tunnel is the 
osseous labyrinth, since osseous 
means bony. It is filled with peri- 
lymph. 

bid deg 


Three membranes can be found related 
to the membranous labyrinth of the 


- cochlea. 


XXX 


The vestibular membrane separates the 
lippetepartsol the cochlear duct from 
the perilymph; the basilar membrane 
separates the lower part of the 
cochlear duct from the perilymph, and 
the tectorial membrane is inside the 
membranous labyrinth. 

XXX 


Since the cochlea is for practical 
purposes divided into three divisions 
each has a name. One we have just 
mentioned. 

XXX 


The divisions containing perilymph 
are called the vestibular canal, and 
the tympanic canal: 
endolymph is the cochlear duct. 
xXx 


Then we come again to that part where 
we no longer pass on motion, or 
mechanical energy from one place to 


another, but where mechanical energy 
becomes electrical energy. Name the 
parts. 


AX 
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62. As above with 
labels. 
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Thiseparc is the Organ of Corti, the 
core of the whole hearing apparatus. 
rer eid 


You have now completed instruction on 


. the ear. I am proud of you for your 


tenmacatysn Now for a short quiz so 
that both of us may discover the 
success of the procedure you have 
just gone through. Ask you instruc- 


BEOGECOL Lucther information. 


Thankyou forsyour careful, study. 
Good luck and goodby for now. 
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APPENDIX C 


QUESTIONNAIRE 


iayk 





tlhe 


At the same time that the retention test was 
administered, a questionnaire was also given to the 
students. With the questionnaire was an explanation of the 
experimental treatments used in this study. Questions 
related directly to the experiment as well as to instruc- 
tional techniques in general. Following are the instruc- 
tions as they were given to the students and a copy of the 
questionnaire with a record of the students' responses 
according to gQroupswitn avtotal or all “responses. Only 
where three or more responses were made iS a record noted. 

A page of instructions preceded the questionnaire. 
This also summarized treatment modes so students would have 


a basis on which to compare the treatments with their own. 
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You were recently part of an experiment in which 
instruction on the ear was presented in five different ways. 
There were four relatively new ways of presentation and one 
normal presentation. In the normal presentation students 
could write and take notes while in the other presentations 
Students observed only, without writing. All the students 
had the same test immediately after their treatments. [In 
the presentation using the newer procedures the materials 
were designed with built in repetition and review so that 
the necessity of going back over materials in review was 
minimized. 


Group A: received instruction in which students observed 
Slides and listened to a tape which provided verbal instruc- 
tions. They received this instruction in a group and had 
opportunity to go through the materials once only. 


Slide-tape group-paced. 


Group B: This group also looked at labelled slides on the 
ear but instead of listening to a tape they read a printed 
booklet which had the same verbal information presented on 
the tape. They also watched in a group with no opportunity 


POmCe ULie Ospat csOumMaiceriaAls mm ollae-Drint OLOUp—-paced. 


Group C: This group received information through slides 
and tape as well as did Group A, but this group went 
through the information individually and could review and 
take any amount of time they wished. Slide-tape 


individually—paced. 


Group D: This group received information through slides 
and printed booklet as did group B but each person in the 
group went through the materials individually taking the 
amount of time each thought to be necessary for repetition 


and review. Slide-print individually-paced. 


Group E: received instruction through a normal procedure 
of lecture and use of the overhead projector to present 
diagrams of the ear. 
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In a recent experiment you were in a group which 
received instruction in one of five ways. 
the letter relating to the type of instruction 


which you received: 


ae 
a 
oe 
d. 
Se 


slide-tape in a group 
slide-booklet in a group 
Slide-tapeM mndividual ly (paced 
slide-booklet, individually paced 
normal instruction (lecture mainly) 
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Circle 


Indicate the presentation which you feel would be best 
for learning purposes. 


ae 


Slide-tape in a group 
Ii & os 0) Gi-=0 Dea 


Totals 2 


Slide-booklet in a group 


A= 0 B= 0 Ci= 0 D= 0 
Tota lesa 

Slide-tape individually paced 

At=L0 B. S86 @t=15 DFs55 
Total = 41 

Slide-booklet individually paced 

Aa= F Bes Ik Gr=74 Des ed 
Total == 156 

Normal instruction 

A = 0 B= 3 C= 2 D= 0 


Toacale= 9 bl 


Circle the presentation which you feel would be 
suitable for learning. 


a. 


Slide-tape in a group 
A = 3 ey 19) c= 10 D= 14 


Totale= 43 


19 


least 
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b. Slide-booklet in a group 
A= 6 Bis G2=95 pea 4 Eh =n6 


Total 626 


c. Slide-tape individually paced 


A t= 0 Baa Cre. 0 D=F0 Rea 
Total S= F2 
d. Slide-booklet individually paced 
a ao [se 8) cr 16 Da 0 a = we 
Tota le T4 
e. Normal instruction 
A = 9 [poe 8 Coe Die==3 Eee 
Total = 025 


Circle as many of the following statements as are 

applicable. 

a. I am happy with instruction as it has been handled 
in my first year of study in nursing education. 
A= 2 leh St 3s ei-=1 Dead ne 


b. I feel that instruction would be improved by adding 
the following type of experiences: 


i. more real live experiences with patient problems 
relating to the theory we study in class. 
A= 18 ice Ihe Gi—els Deel ee Ae) 
TotelIma—e7L 


ii. more emphasis on theory in a class room setting 
On Livtortattotaleorel 


iii. more laboratory experiences 
A= 14 B 2or2 Cc2v10 De i2 =e AS) 


TOcak. =2.0 7 


LSs 


“~ a 7) { ree : 
, BY yil 4 vid 
se 0 9 a ) .= 2 
J 
a = |] 
f SORT — t * ff 

- ‘ 44 

- (l 0 = & 
* 


ays 


kee 












gene © ni 
Ps ne =a. 2« D> e =. 


soitousieal Limo: ii 
— bf t. — q - @ a3 a = = & Pe e = sok _ BaP. 


- =~ 
} . we - y 7 
. 





a ra 9 
o°5 5 , bol WOLG .3f2 9 Yer + >| @s Ss. foxid > 


= 


i ee : 


156 


iv. more opportunity to study individually with 


material 


are studying. 


yt AA? B 


Ss especially prepared for the unit we 
= *S) C= 8 Dae ran WS} 
Total p=e55 


v7. wemMore ‘Opportunity to: study sin«small groups: 


A = 16 B 


= 14 Ce= 7 Deer E = 18 


Total =.66 


vi. more opportunity to ask questions of our 
instructor relating to problems which are 


dAwB rien 
study. 
Ay 36 B 


vii. more use 
anatomy 
AL 2b3 B 


vill. more opp 
study of 
Pyro? B 


In number 4 students 
they felt would lead 
addition to the ones 
as a criterion level 
following items were 


t to settle by reading and individual 
Total a3 2 


of pictures and films to help explain 
and physiology. 


= 14 ¢ = 14 D= 14 E= 19 


Toca lae=— 4. 
ortunity to use realistic models in the 
anatomy and physiology. 
= ll @ sy AEs D= TL Hou 
Total = 68 


were asked to "add other items which 

to improvement in instruction in 
listed." Using three Similar responses 
for inclusion in this discussion, the 
used. 


Material is normally covered too quickly. 


= 


2 CG =i eet eal Total 4 


It would be helpful to study in smaller groups 
than in the normal classes. 


Ae= 
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Greater use should be made of guest lecturers. 
A= 2 CcC=1 Eos 1 Total = 4 


Present classes tend to be too long. 
Pa c) ah joo AL Total = 4 


What do you feel is the chief problem or problems with 
the type of treatment you used in the experiment. 
(In the following improvised responses a record is 
noted where three or more students had similar responses) 
Group A 
..Very little opportunity to review or ask questions 
about things which I did not fully understand. 7 
..Even though I had an opportunity to review it 
would have helped to be able to ask questions of 


an instructor. 10 
Labelling of pictures was difficult to read. 3 
Group B 


..Very little opportunity to review or ask questions 
about things which I did not fully understand. 8 
..Even though I had an opportunity to review it 
would have helped to be able to ask questions of 


anal Geeruccor. 4 
_ Additional criticism pointed out that pacing 
was too fast. 10 
Group C 


..Even though I had an opportunity to review it would 
have helped to be able to ask questions of an 
instructor. 10 


Group D 
..Very little opportunity to review or ask questions 
about things which I did not fully understand. 3 
..Even though I had an opportunity to review it 
would have helped to be able to ask questions 
ofbaneiinstructor: 6 


Group E 

..Very little opportunity to review or ask questions 
about things which I did not fully understand. 10 

..The material was boring 6 

.-Labelling of pictures was difficult to read. 6 
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What if anything could be done to help solve the 
problems you mentioned above. (improvised responses) 


a. Have an instructor available to answer questions. 
eae Te i Se) oe 2 / Des. 3 Totale= 24 


b. Individual pacing. 


A= 4 Bea ele TO tod eee 
c. Take longer on each section of anatomy. 
E= 3 


Comment in any way you wish on methods of instruction. 
Your comments will be noted and become part of a 
master's thesis. They may even be instrumental in 
producing change in instructional procedures in other 
groups as well as your own. (improvised responses) 


a. Individual pacing is an innovation that would prove 
helpful in instruction in anatomy. 
IN ES Baa5 Cr=—4 TOta leah 


b. For normal lecture purposes groups should be smaller 
than 120-5 
i eS) C= 3 Deas Ei= 4 Ot eee 


c. Group C (slide-tape individually paced) is an 
effective method of instruction. 
Clo 


d. Method D is effective (slide-booklet individually 
paced) is an effective method of instruction. 
Deas 


e. More audiovisual techniques should be used in 
instruction. 
E= 4 

£f. A question period should follow a lecture period. 
Bess 
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Answer the following questions using test slides. Fill in 
the blanks by naming the parts pointed to on the diagram. 
Where necessary explanatory phrases are included. 


PSS APO Ep OL@Visi ble portion ofrouter*edr. 
Be ene re svust bles portion or GOULET car. 
CG: lower tip of visible portion of 


outer ear. 


D. Secretion in channel of outer ear. 
i 
Pipe of term used with the bones of the 


middle ear when they are discussed 
as@a-unice 


ist the coiled or sea-shell-like portion 


of the inner ear. 
or) 


4. The coloured portion of this picture is the membranous 
labyrinth? Soucsidetthrss1 abyranuthvisia £ laid: cai led 


A. -Inside is a fluid called 
Be 
Sia ae 7 is made up of 
B. 
Cet 
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Instructions for questions which follow: The following 
questions consist of multiple choice and short answer 
questions. On the multiple choice questions one or more of 
the choices may be correct. 


lis 


Sound waves are 


a. 


Similar to light waves in that they travel faster 
iNeagvacuum thangin air. 

electrical impulses conducted by the air. 

impulses originated in the Organ of Corti to be 
relayed to the brain for interpretation. 

are a number of molecules moving out together from 
a common source. 


If a number of molecules were to strike a senSitive 
membrane the membrane would move because: 


ae 
D. 
Cc. 
ae 


molecules have weight. 

moving molecules exert a force. 
molecules have an electrical charge. 
membranes are attracted to molecules. 


Which of the following performs much the same trans- 
formation of energy as that performed in the ear? 


ae 


jee 


an electric egg beater takes electrical energy and 
changes it to mechanical energy. 

a water fall provides mechanical energy through 
moving molecules of water which operate an apparatus 
that produces an electrical charge. 

a drum stick hits a drum head which vibrates and 
sends out waves of moving air molecules. 

the mechanical energy of a hammer moving through the 
air is changed to heat energy when it strikes a 
solid plate of steel. 


To apply liquid medication to the outer ear canal of an 
adult one must grasp 


a. 
b. 
cr 


ae 


the top of the visible segment and pull up and back. 
the middle of the visible segment and pull back. 

the bottom of the visible segment and pull down and 
back. 

One need not manipulate the visible segment but 
Simply apply medication with a sterilized dropper. 
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Which of the following statements relates to the 

function of the middle ear bones? 

ae Orce applied atone point is transferred to 
another point. 

b. Force applied at the initial point is increased 
at the terminal point. 

c.° The distance of initial movement is increased at 
the terminal point. 

d. The distance of initial movement is decreased at 
the termina point. 


Energy arrives at the middle ear as 
a. electrical energy. 

b. mechanical energy. 

c. potential energy. 

d. hydraulic energy. 


Equilibrium is 

a. a sense of balance. 

b. a sense of internal sensation. 

c. a sense which provides information regarding the 
position and motion of the head. 

d. a mechanism responsible for hearing sounds not 
audible to the rest of the hearing apparatus. 


Tiny bits of calcium carbonate in the mechanism of 
equilibrium in the inner ear move as a result of 
gravitational pull. They are called 

a eeOLOLuchis 

b. neuroliths 

Coy macula 

Crm CoL Sid 


In a short phrase or sentence describe 
a. One useful function of the secretion produced by 
the outer ear canal. 





b. One possible danger of this secretion. 
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The object closing the inner portion of the tympanic 
canal is called the os : 
In the middle ear the 

offer a site for infection to settle and spread. 


If you used the origination of electrical signals in 
the mechanism of hearing and equilibrium as a pattern 
and you were told to find cells responsible for 
creation of electrical signals in some other organism 
what kind of cell would you look for? 
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In the data which follows student numbers begin with 
Nevomnts 1, 2, 3,84, and 5. .This is meant to differ- 
entiate between the groups; audio-verbal, media-paced; 
printed-verbal, media-paced; audio-verbal, self-paced; 
printed-verbal, self-paced, and the group receiving 
normal instruction. 


Student number Pre-test Post-test Retention test 
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